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ABSTRACT 

A  reconnaissance  field  investigation  of  sand  and  gravel  deposits  in  31  counties  in 
central  California  was  conducted  from  1961-1962.  Deposits  that  v/ere  worked  commer- 
cially and  undeveloped  deposits  of  potential  economic  interest  were  examined.  Fixed 
plants  were  visited,  pits  sampled,  and  gravel  examined  in  the  laboratory. 

Stream  deposits,  dredge  and  hydraulic  tailings,  beach  and  dune  sands,  fluvial-glacial 
deposits,  and  old  geologic  formations  including  sandstone  and  conglomerate  are  the 
principal  sources  of  sand  and  gravel  in  central  California.  The  bulk  of  sand  and  gravel 
occurs  in  the  stream  bed,  floodplain,  terraces  and  alluvial  fans  of  the  major  streams. 
Dredge  tailings  and  conglomeratic  formations  are  minor  but  significant  sources. 

In  1961,  approximately  44  million  tons  of  sand  and  gravel  valued  at  about  52  million 
dollars  was  produced  from  the  central  California  counties  covered  in  this  report.  Com- 
mercial operations  are  located  close  to  population  centers;  those  which  produce  from 
stream  deposits  are  located  on  portions  of  the  stream  where  o  proper  blend  of  material 
can  be  obtained.  Plants  have  capacities  ranging  from  50-1000  tons  per  hour  and  pro- 
duce concrete  or  bituminous  aggregate  and  rood  base.  Data  on  the  individual  deposits, 
including  laboratory  test  data  obtained  from  the  California  Division  of  Highways,  are 
presented  in  a  tabulation.  The  locations  and  extent  of  the  deposits  are  shown  on  an 
accompanying  map. 
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Figure  J.  Map  cf  Califrrnia  showing  orea  covered  in  thi; 
report  (slioded,  labelc-d  :'cri  G)  aid  area  covered  in  Bullelir 
180  Part  A.  Part  C  is  !n  prepa-ction. 
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SAND  AND  GRAVEL  IN  CALIFORNIA 

INVENTORY  OF  DEPOSITS 

PART   B-CENTRAL   CALIFORNIA 

By  Harold  B.  Goldman 


INTRODUCTION 

This  report  is  the  second  of  a  three-part  bulletin  on 
the  occurrence  of  the  major  sand  and  gravel  deposits  in 
California.  Part  B  includes  the  results  of  field  and  labora- 
torv  investigations  of  sand  and  gravel  in  an  area  in  central 
California,  including  31  central  counties  (Alameda,  Al- 
pine, Amador,  Calaveras,  Contra  Costa,  El  Dorado, 
Fresno,  Inyo,  Kings,  Madera,  Marin,  Mariposa,  Merced, 
Mono,  Montere\',  Napa,  Nevada,  Placer,  Sacramento, 
San  Benito,  San  Francisco,  San  Joaquin,  San  Mateo,  Santa 
Clara,  Santa  Cruz,  Solano,  Sonoma,  Stanislaus,  Tulare, 
Tuolumne,  Yolo).  The  17  northern  counties  (Butte, 
Colusa,  Del  Norte,  Glenn,  Humboldt,  Lake,  Lassen, 
Mendocino,  Modoc,  Plumas,  Shasta,  Sierra,  Siskiyou,  Sut- 
ter, Tehama,  Trinity  and  Yuba),  were  discussed  in  Part 
A  of  this  bulletin  (180).  The  area  covered  in  Part  B  as 
well  as  that  covered  in  Part  A  are  shown  on  figure  1 . 

Purpose.  The  purpose  of  this  investigation  was  to  ob- 
tain the  basic  information  necessary  to  a  statew'ide  in- 
ventor\-  of  sand  and  gravel  deposits,  including  the 
location  and  extent,  geology,  and  status  of  commercial 
development  of  deposits. 

Scope  of  Investigations.  Field  investigations  of  a  re- 
connaissance type  were  conducted  from  June  1961  to 
July  1962.  The  location  and  extent  of  the  deposits  were 
plotted  in  the  field  on  U.S.  Geological  Survey  topo- 
graphic maps  scale  1:62,500  or  1:24,000.  Field  determina- 
tions of  the  configuration  of  the  deposit  were  checked  in 
the  oflice  w  ith  available  U.S.  Department  of  Agriculture 
soils  maps,  geologic  maps,  and  aerial  photographs.  Sam- 
ples of  representative  materials  were  taken  in  the  field 
and  later  petrographic  examinations  made  in  the  Divi- 
sion of  Alines  and  Geology's  aggregate  laboratory. 

.\11  deposits  that  were  being  or  had  been  worked  com- 
nierciall\-,  and  undeveloped  deposits  which  may  be  of 
commercial  significance  in  the  near  future  were  visited. 
Where  commercial  production  was  obtained  from  an 
extensive  geologic  formation  such  as  a  conglomerate, 
onl\'  the  developed  portion  of  the  deposit  was  delineated. 
Small  deposits  (under  50,000  cubic  yards),  and  major 
deposits  located  farther  than  50  miles  from  a  marketing 
area  were  excluded. 

The  fixed  commercial  plants  were  visited,  operators 
interviewed,    and    their   pits    examined.    Portable    plants 


that  were  in  operation  at  the  time  of  this  investigation 
are  noted  in  the  tabulation. 

The  results  of  standard  acceptance  tests  on  materials 
from  commercial  operators  were  obtained  from  the  files 
of  the  Materials  and  Research  Laboratory  of  the  Cali- 
fornia Division  of  Highways.  We  wish  to  acknowledge 
the  cooperation  of  the  personnel  of  the  Division  of 
Highwa\s  in  making  their  data   available. 

GEOLOGY  OF   DEPOSITS   IN   CENTRAL  CALIFORNIA 

Stream  deposits,  dredge  and  hydraulic  mine  tailings, 
beach  and  dune  deposits,  fluvial-glacial  deposits  and  older 
geologic  formations  have  all  yielded  commercial  sand 
and  gravel  in  central  California.  Approximatel\'  75  per- 
cent of  the  sand  and  gravel  being  mined  occurs  as 
stream  deposits. 

Stream  Deposits 

A4ost  of  California's  aggregate  production  is  obtained 
from  sand  and  gravel  in  stream  deposits.  California's 
rugged  mountains  are  drained  b\'  streams  with  steep 
gradients.  In  flood  stage  these  streams  transport  huge 
volumes  of  sand  and  gravel  that  are  deposited  in  channel, 
floodplain,  terrace,  and  alluvial  fan  deposits. 

Stream  Channel  Deposits.  Stream  channel  deposits 
consist  of  sand  and  gravel  deposited  in  stream  beds  and 
as  bars  along  present  stream  courses.  Most  channel  de- 
posits are  exploited.  The  reason  they  are  so  commonly 
used  is  that  so  many  California  streams  are  dry  for  much 
of  the  year,  when  their  channel  deposits  are  accessible  and 
easily  mined.  Materials  in  these  deposits  are  desirable  as 
aggregate  for  many  reasons.  The  natural  abrasive  action 
of  stream  transport  has  ground  up  and  removed  most  of 
the  soft,  weak  rocks  and  concentrated  the  harder  and 
firmer  particles.  The  particles  have  undergone  some 
degree  of  rounding,  and  are  sub-to-well  rounded,  a  physi- 
cal attribute  that  makes  them  desirable  for  use  in  con- 
crete. iMost  channel  deposits  are  replenished  by  seasonal 
floods  except  in  portions  of  the  streams  downstream 
from  dams.  Overburden  is  rarely  present,  but  high  waters 
may  bring  in  silt,  clay,  and  wood  debris  to  cover  parts 
of  some  channel  deposits.  The  maximum  size  of  gravel 
gradually  decreases  downstream  in  the  streams  with  long 
reaches,  and  commercial  production  is  concentrated  in 
the  deposits  where  a  proper  blend  of  sand  and  gravel 
can  be  obtained.  Fortunately,  the  favorable  portions  of 
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Pholo  I.  The  principal  sources  of  sand  and 
gravel  in  central  California  are  the  stream  beds, 
floodplains,  terraces,  ond  alluvial  fans  of  the  major 
modern  streams  (upper  left).  Significant  production 
is  also  obtained  from  older  geologic  formations,  such 
as  conglomerate  (center  left),  marine  sandstone  (lower 
left),  and  ancient  gold-bearing  stream  channel  de- 
posits   in    the   Sierron    foothills    (below,    right). 
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nian\'  streams  are  in  flat-lying  areas  near  population 
centers,  as  for  example,  the  San  Joaquin  River  near 
Fresno,  the  American  River  near  Sacramento,  and  Coyote 
Creek  near  San  Jose. 

Floodplahi  Deposits.  True  floodplain  deposits  consist 
of  material  deposited  on  plains  bordering  streams  b\' 
periodic  overflow  of  the  streams  from  their  channels. 
The  sediments  deposited  are  normall\'  composed  of  silt 
and  sand  grains.  However,  these  fine  materials  may 
mantle  usable  deposits  of  sand  and  gravel,  particularly 
in  areas  where,  in  the  geologic  past,  the  streams  were 
more  competent  and  transported  greater  volumes  of 
coarser  material.  The  sand  and  gravel  in  these  older 
deeper  floodplain  deposits  is  similar  to  that  in  channel 
deposits,  and  is  suitable  for  use  after  overhing  floodplain 
silt  layers  are  removed.  Floodplain  deposits  are  best  ex- 
emplified in  the  eastern  portion  of  the  San  Joaquin  \^al- 
le>':  along  the  Kings,  Kaweah,  iMerccd,  San  Joaquin, 
Stanislaus,  Tuolumne,  and  Tule  Rivers;  and  in  the  San 
Jose  area  along  Co\ote,  Ciuadalupe,  and  Calaveras  Creeks. 

Terrace  Deposits.  Stream  terrace  deposits  are  bench- 
like deposits  of  sand  and  gravel  which  border  a  stream 
but  lie  above  the  level  of  the  present  floodplain. 

These  deposits  are  remnants  of  older  floodplains 
through  w  hich  the  stream  has  cut.  Terrace  deposits,  be- 
cause the\  are  abo\c  the  stream  level,  ma\'  be  more 
desirable  than  stream  channel  deposits  if  water  tables  are 
shallow  and  abundant  ground  water  makes  stream  chan- 


nel operations  difficult.  However,  there  is  no  possibility 
of  replenishment.  The  materials  in  these  deposits  have  the 
general  properties  of  stream  channel  materials,  but 
w  eathering  processes  ma\'  ha\e  diminished  the  quality  of 
some  of  its  constituents  b\'  converting  certain  minerals 
to  clay.  The  terraces  along  the  Stanislaus  River  in  the 
San  Joaquin  Valley  have  been  a  source  of  production  for 
man\'  \'ears. 

Allnviiil  Fmis.  hn  alluvial  fan  is  a  gently  sloping  fan- 
shaped  mass  of  loose  rock  material  deposited  at  the 
mouth  of  a  can\'on  where  a  stream  leaves  the  mountains 
and  enters  an  adjacent  valle\'  or  plain.  The  abrupt  flat- 
tening of  gradient  causes  deposition  of  the  bulk  of  the 
bed  load  in  a  crudel\'  stratified  mass.  The  cobbles  and 
boulders  are  deposited  at  the  apex  of  the  fan  and  the 
a\crage  particle  size  decreases  toward  the  sides  and  base 
of  the  fan.  Fan  deposits  ordinarily  contain  lenticular 
beds  or  tongues  of  poorly  sorted  sand  and  gravel  inter- 
bedded  with  varsing  proportions  of  silt  and  clay  result- 
ing from  the  frequent  shifting  of  the  stream  channel. 
The  particles  are  sub-angular  to  angular  in  the  fans  built 
by  streams  with  small  drainage  areas.  The  particles  in 
large  fans,  covering  several  square  miles,  are  generally 
sub-angular  to  sub-rounded.  Suitable  aggregate  is  ob- 
tained from  alluvial  fans  which  are  free  from  thick  clay 
lenses. 

One  of  the  major  sources  of  aggregate  for  the  San 
l'"rancisco  Bav  area  is  the  alluvial  fan  of  Alameda  Creek, 
near  Niles,  in  Alameda  County.  Another  major  source 
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Photo  3.  Tailings  from  hydraulic  mines  and  dredges  are  excellent  sources  of  sand  and  gravel  partic- 
ularly where  a  proper  blend  of  fine  material  with  the  pebbles  and  cobbles  may  be  obtained  (above, 
left).  Tailings  from  old  hydraulic  mines  in  the  Mother  Lode  belt  contain  high  percentages  of  quartz 
(above,  right). 


of  aggregate  for  this  area  is  located  in  the  Livermore 
X'alley  and  is  composed  of  coalescing  alluvial  fans  built 
b\-  Arroyo  Del  V'alle  and  Arroyo  Del  Mocho  Creeks,  and 
other  tributaries  that  have  transported  material  into  a 
structural   basin. 

.■\lluvial  fans  on  the  west  side  of  the  San  Joaquin  \'.il- 
le\'  and  the  eastern  slope  of  the  Sierra  Nevada  are  also 
potential  sources. 

Dredge  Tailings  and   Hydraulic  Mining  Debris 

.'\s  a  result  of  bucket  dredge  operations  for  gold,  huge 
furrow  ed  ridges  of  gravel  have  been  accumulated  as  tail- 
ings along  man\-  of  the  streams  in  the  Sierra  Nevada 
foothills.  Ordinaril\',  the  dredging  operations  resulted  in 
segregated  masses  of  fine  gravel  and  sand  overlain  b\ 
masses  of  cobbles  and  boulders,  requiring  that  consider- 
able material  be  processed  bv  aggregate  producers  to 
obtain  the  desired  grading  of  sand  and  gravel.  .Mthough 
the  cobbles  and  boulders  are  usuall\'  crushed  for  use  as 
road  base,  tailings  which  are  not  weathered  arc  as  suit- 
able for  concrete  aggregate  as  the  undisturbed  portions 
of  that  stream's  deposit. 

Sand  and  gravel  have  been  concentrated  in  streams 
draining  areas  w  here  debris  has  been  swept  in  b\  past 
hydraulic  mining.  Ordinarily  the  mining  debris  contains 
hard,  rounded,  resistant  quartz  gravel  which  has  with- 
stood cycles  of  erosion  and  transport.  .About  half  the 
gravel  in  the  Bear  River  near  Colfax,  in  Placer  Count) , 
is  white  quartz  derived  from  the  h\draulic  mines  up- 
stream at  Dutch  Flat.  The  gravel  originally  occurred  in 


Tertiary  auriferous  channels  which,  in  themselves,  are 
a  source  of  sand  and  gravel  (see  under  geologic  forma- 
tions below). 

Glacial  and  Fluvial-Glacial  Deposits.  (Ilacial  deposits, 
which  are  restricted  to  high  elevations,  are  absent  in  most 
portions  of  central  California.  Glacial  deposits,  such  as 
moraines,  which  have  been  transported  solely  b\'  glacial 
ice,  contain  materials  that  have  not  been  subjected  to  the 
abrasixe  action  of  streams.  Most  of  these  deposits  contain 
materials  of  diverse  size,  shape  and  qualit\-,  ranging  from 
HK-k  flour  to  erratic  boulders,  and  are  usable  onl\'  after 
expensive  processing. 

Fluvial-glacial  deposits  are  made  up  of  glacial  materials 
that  have  been  subjected  to  stream  action.  1  hese  deposits 
exhibit  a  better  degree  of  sorting  and  contain  less  cla\' 
than  glacial  deposits,  and  are  of  high  enough  qualit\  to 
\  icld  satisfactorx  aggregate  materials  comparable  to  true 
stream  sand  ami  gra\el.  1  he  flu\ial-glacial  deposit  at  the 
eastern  edge  of  Donner  Lake  near  Truckce  in  Nevada 
Count)   is  of  this  t\  pe. 

Older  Gcotou;ic  l-'urniatioiis.  Older  geologic  forma- 
tions, particularix'  those  containing  partialK-  consolidated 
beds  of  sandstone  and  conglomerate,  afford  usable  sources 
of  sand  and  gra\cl  w  hen  post-depositional  w  eathcring  has 
not  been  too  complete.  Ordinarily,  these  formations  have 
been  subjected  to  long  periods  of  weathering  and  are 
too  well  cemented  or  contain  too  much  cla\e>'  material 
to  be  prf)cessed  economically  at  the  present  time.  Ac- 
cessibilit\',  depth  of  overburden,  caliche  coatings,  and 
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Photo  4.  The  common  method  of  excavating  sand 
and  gravel  in  central  California  is  by  means  of  a 
dragline  usually  working  below  water  in  the  stream 
bed  (lower  right).  Other  methods,  such  as  suction 
dredge  (above,  left)  and  drag  scraper  (lower  left) 
ore  used  in  sand  deposits.  A  fluvio-glacial  deposit  in 
the  Sierras  is  excavated  by  a  bucket  line  dredge  from 
which  the  sand  and  gravel  ore  pumped  to  the  plant 
(above,    right). 
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P/iofo  5.  The  methods  of  processing  sand  and  gravel  range  from  simple  screening  operations  (above, 
left)  to  complex  classification  techniques  using  hydroulic  sizing  tanks,  screw-type  classifiers,  and  cyclones 
(above,  right). 


cemented  layers  also  present  problems.  However,  con- 
siderable production  is  obtained  from  the  Victor  Forma- 
tion of  Pleistocene  age  near  Sacramento,  the  Santa  Mar- 
garita Formation  of  .Miocene  age  near  Santa  Cruz,  and 
the  Santa  Clara  Formation  of  Pliocene  age  near  San  Jose. 

The  Tertiary  auriferous  channel  deposits  in  the  Sierra 
Nevada  also  are  potential  sources  of  sand  and  gravel.  The 
reader  is  directed  to  Professional  Paper  73,  by  Waldemar 
Lindgren,  published  b\'  the  U.S.  Geological  Survey,  in 
which  the  Tertiary  channels  are  described  and  outlined. 
Division  of  Mines  Bulletin  135,  Placer  Mining  for  Gold 
in  California,  contains  a  map  showing  the  general  dis- 
tribution of  the  channels.  Both  hooks  arc  out  of  print. 
Essentiall\-  the  same  problems  would  be  encountered  in 
attempting  to  process  these  channel  deposits,  as  with  an 
old  conglomerate. 

Modern  beneficiating  techniques  can  be  used  success- 
fully to  obtain  high  iiualit\-  aggregate  from  these  older 
formations. 

.\n  article  by  the  author  discussing  the  use  of  older 
geologic  formations  as  a  source  of  concrete  aggregate 
and  benefication  techniques,  was  published  in  the  No- 
vember 1962  issue  of  Rock  Products  magazine. 

Beach  and  Dune  Deposits.  Sand  and  gravel  formed  by 
the  winnow  ing  action  of  currents  and  \\  avcs  on  a  beach 
make  excellent  aggregate.  Particles  arc  gencrall\'  well- 
rounded,  hard,  and  firm.  The  sands  arc  commonlN'  com- 
posed predominantly  of  resistant  i]uartz  and  feldspar. 
.Most    beach    deposits,    however,    arc    thin,    lack    proper 


size  gradation,  or  are  too  inaccessible  to  be  utilized  for 
aggregate. 

Beach  and  near-shore  dune  sands  in  the  Montere>'  Bay 
area  are  significant  sources  of  specialty  sand.  The  dunes 
are  stabilized  and  contain  \\  ell-sorted  sand  particles  com- 
posed essential)-  of  quartz  and  feldspar. 

ECONOMIC    DEVELOPMENT 

Production.  In  1961,  approximatel\  44  million  tons  of 
sand  and  gravel  valued  at  about  52  million  dollars  was 
produced  from  deposits  in  the  counties  covered  by  this 
report.  This  represents  approximately  40  percent  of  the 
total  production  of  sand  and  gravel  in  California  for  that 
\ear. 

The  present  market  for  sand  and  gravel  in  central  Cali- 
fornia is  primaril_\-  in  residential,  commercial,  and  in- 
dustrial construction,  .\bout  90  percent  of  the  sand  and 
gra\  el  is  processed  in  fixed  plants  and  sold  commercially. 
The  remainder  is  produced  b\'  contractors  w  ith  portable 
plants  for  use  by  cit\ ,  count)',  state  or  federal  agencies 
on  public  works  projects. 

Nearl\-  all  production  is  obtained  from  well-established 
aggregate-producing  areas  located  near  population  cen- 
ters. Few  new  deposits  are  being  developed  aniiually, 
and  there  is  small  possibility  of  locating  a  large,  as  yet 
unknown,  source  close  to  a  marketing  area. 

The  press  of  urban  growth  is  being  felt  by  producers 
in  central  California,  and  expansion  of  existing  pits  be- 
comes increasingly  difficult  in  view  of  tightening  zoning 
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restrictions.  In  some  counties,  it  is  virtually  impossible  to 
obtain  a  permit  to  open  a  new  pit.  Future  production 
w  ill  come  from  existing  sources,  leading  to  depletion  of 
a  number  of  deposits  within  the  next  20  years.  It  may 
then  become  necessary  to  import  sand  and  gravel  from 
deposits  which  are  beyond  the  present  economic  limit 
of  hauling  (about  50  miles)  in  California. 

Mining  Methods.  Various  methods  of  excavating  sand 
and  gravel  are  used  in  central  California.  The  most  com- 
mon method  is  to  use  a  dragline,  working  either  wet  in 
the  stream  bed  below  the  water  table,  or  in  dry  pits. 
In  dry  deposits,  a  tractor  shovel  ("front-end  loader"  or 
"shovel-dozer")  is  ordinarih  used  to  excavate  and  to 
haul  to  the  plant. 

Slackline  cableways  and  dragscrapers  are  used  in  cer- 
tain areas  to  excavate  and  convey  to  the  plant.  At  a  few 
operations,  suction  dredges  are  used  to  excavate  and 
pump  the  sand  and  gravel  to  the  plant. 

End  dump  trucks,  scrapers,  and  bottom  dump  trailers 
are  used  to  haul  material  from  the  pit  to  the  plant.  Some 
operators  use  bulldozers  to  excavate  and  push  the  ma- 
terial to  the  plant. 

The  method  of  excavation  for  each  commercial  opera- 
tion is  described  in  the  tabulation  of  deposits. 

Plajit  Processing.  Commercial  operations  are  located 
on  portions  of  deposits  where  the  proper  blend  of  sizes  of 
sand  and  gravel  can  be  obtained  in  order  to  produce  a 
variety  of  products.  Non-commercial  production  by 
iighwa\'  contractors  generally  is  obtained  from  portions 
)f  deposits  \\  here  there  is  an  abundance  of  plus  1 ', A  inch 
gravel  to  provide  crushed  materials  for  use  as  road  base 
or  bituminous  aggregate.  Ideally,  a  commercial  deposit 
would  contain  about  60  percent  gravel  to  40  percent  sand 
(minus  'A  inch);  enough  plus  1 '/,  inch  gravel  to  crush 
for  use  as  road  base  or  bituminous  aggregate;  and  sand 
in  the  correct  sizes  and  proportions  for  use  in  concrete. 
Few  deposits  meet  these  requirements,  and  plants  are 
designed  to  cope  with  natural  deficiences. 

The  plants  in  central  California  range  in  capacity  from 
50  to  1000  tons  per  hour;  the  average  plant  has  a  capacity 
f)f  200  to  300  tons  per  hour.  These  are  medium-size 
plants.  Larger  plants  with  capacities  up  to  1000  tons  per 
hour  furnish  the  aggregate  for  the  San  Francisco  Bay 
area. 

Most  plants  are  departmentalized  to  produce  different 
products.  There  is  usually  a  "dry"  side,  where  pit  run 
material  is  screened  and  crushed  for  use  as  road  base  (or 
in  some  instances  as  bituminous  aggregate),  and  a  "wet" 
side  where  sand  and  gravel  is  washed  and  screened  for 
use  as  concrete  aggregate.  \'arious  stages  of  crushing  are 
used  to  reduce  the  gravel  fraction  to  the  necessary  sizes. 
Ordinarily  a  jaw  crusher  is  used  for  primary  reduction, 
particularly  where  cobbles  and  boulders,  larger  than  3 
inches,  are  present.  Gyratory  and  rolls  crushers  further 
reduce  the  gravel  to  minus  1  inch,  and  minus  V^  inch. 
Rod  mills  are  used  to  manufacture  sand  from  'A  inch-^e 
inch  "pea"  gravel  to  supplement  natural  sand  that  is  defi- 
cient in  fine  sizes. 


The  sand  fraction  ordinarily  is  washed  and  classified  in 
spiral  classifiers  (sand  screws).  Plants  processing  sand 
deficient  in  fine  sizes  usually  employ  wet  cyclone-type 
separators  to  recover  fine  sand  which  may  be  present 
in  the  overflow  from  a  classifier.  In  a  number  of  plants 
hydraulic  settling  tanks  are  used  to  separate  the  sand 
into  various  sizes.  The  desired  blend  of  sand  sizes  is 
drawn  off  through  gates  in  the  bottom  of  the  tank  and 
dewatered  in  spiral  classifiers. 

Plants  processing  clayey  material  use  revolving  scrub- 
bers to  clean  the  pit  run  material  before  further  process- 
ing. 

Standard  screens  which  are  mechanically  vibrated, 
separate  the  gravel  into  the  necessary  sizes.  Trommel 
screens  are  used  in  some  plants. 

Almost  all  the  commercial  plants  produce  concrete 
aggregate;  about  a  fourth  also  produce  bituminous  aggre- 
gate; all  are  capable  of  producing  road  base. 

PRESENTATION   OF   DATA 

Data  on  the  individual  deposits  are  presented  in  the 
following  tabulation  and  include  name  and  location  and 
geologic  description  of  deposit,  fixed  plant  description, 
and  laboratory  test  data.  The  tabulation  is  keyed  to  the 
accompanying  map  ( plate  1 )  by  being  arranged  alpha- 
betically according  to  the  name  of  the  deposit,  which 
in  most  instances  is  the  related  stream.  Where  the  deposit 
is  in  a  formation  not  related  to  a  modern  stream  drain- 
age, the  formation  name  serves  as  the  deposit  name.  An 
alphabetical  cross  index  of  operator-to-deposit  is  included 
at  the  end  of  the  tabulation.  Also  included  is  a  compre- 
hensive list  of  sand  and  gravel  producers  in  central  Cali- 
fornia for  1961,  arranged  by  county.  This  latter  list 
contains,  in  addition  to  the  operators  described  in  this 
report,  the  names  and  addresses  of  producers  who  inter- 
mittently operate  portable  plants  at  various  locations, 
or  who  sell  pit  run  unprocessed  material. 

The  locations  and  extent  of  the  deposits  which  were 
visited  and  the  fixed  plants  are  shown  on  plate  1.  The 
deposits  were  originally  plotted  on  1:24,000  or  1:62,500 
topographic  maps  and  reduced  to  the  scale  of  the  accom- 
panying map.  To  show  the  deposits  on  this  reduced 
scale,  it  was  necessary  to  exaggerate  the  widths  of  the 
deposits.  The  dimensions  are  given  in  the  tabulation 
under  the  column  headed  "T\pe  and  Extent". 

Onl\'  the  portions  of  old  geologic  formations  that  have 
been  conunerciall\'  developed  have  been  shown  on  the 
map.  For  the  areal  distribution  of  these  formations,  the 
reader  is  referred  to  the  Cieologic  Map  of  California  and 
to  geologic  reports  referred  to  in  Division  of  Mines  and 
Gcolog\-  Special  Reports  52  and  52-A,  Index  to  Geologic 
Maps  of  California. 

The  data  for  the  classification  of  rock  types  were 
obtained  by  petrographic  examination  of  approximately 
200  pebbles  in  the  V^-Wi  inch  range  (a  size  most  useful 
for  petrographic  study  and  one  of  commercial  interest) 
from  each  deposit.  In  practice,  the  200  pebble  sample 
amounts  to  all  the  A-Wi  inch  pebbles  in  a  pit  run 
sample  of  about  100  pounds. 

It  has  been  found  in  other  studies  (such  as  published 
in   Division   of  Mines  and   Geology  Special  Report   70, 
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SiVhi  unci  GiiUX'I  Resources  of  the  Kern  River  near 
Biikersfield),  that  for  the  ordinary  stream  deposit,  exami- 
nation of  the  size  sample  indicated  above  is  sufficient  to 
establish  the  essential  ph\sical  and  chemical  character  of 
the  materials  in  the  deposit.  Attention  can  be  focused 
upon  those  rocks  or  minerals  that  might  have  a  detri- 
mental effect  on  the  concrete-making  qualities  of  the 
aggregate  in  \\  hich  they  are  included. 

The  rock  t\pe  classifications  which  are  followed  b\' 
the  letters  "USBR"  were  obtained  from  unpublished 
reports  made  b\-  Ira  E.  Klein  for  the  U.S.  Bureau  of 
Reclamation.  Three  other  petrographic  analyses  were 
obtained    from    the    Division    of   Highways   and    are   so 


indicated.  We  wish  to  acknowledge  these  agencies'  co- 
operation in  making  their  data  available. 

1  he  laborator\'  test  data  were  obtained  from  the 
hies  of  the  .Material  and  Research  Laboratt)ry  of  the 
Di\ision  of  Highways  in  Sacramento.  In  using  these  test 
results  it  should  be  borne  in  mind  that  these  tests  repre- 
sent only  the  samples  submitted  and  do  not  represent 
all  the  material  in  a  given  deposit.  ,\n  attempt  was 
made  to  use  only  test  results  obtained  in  the  5-year 
interval  19.58-1962.  When  deposits  were  not  tested  re- 
cently, test  results  from  pre- 195  8  were  used,  soleh'  for 
the  sake  of  completeness  and  as  a  guide  for  future  use. 
The  dates  of  testing  are  shown  in  the  tabulation. 


Photo  6.  The  large  copocity  plants  in  central  Cali- 
fornia are  located  in  the  Livermore  Valley,  in  Ala- 
meda   County  Photo    courtesy    Henry    J.    Kaiser    Co. 


TABULATION  OF 

SAND  AND  GRAVEL  DEPOSITS 

IN  CENTRAL  CALIFORNIA 
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mons  cone 
crusher.  Wash 
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dual-flight 
drag. 

Stockpile  and 
feed  plant 
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28'  trommel 
scrubber  from 
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Approx.  M 
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Niles  Sand 
and  Gravel 
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P.O.  Box  155. 
Niles 

NWK  Sec.  20 
(proj.),  T.  4 
S.,  R.  I  W., 
MDBM. 
About  I  mile 
west  of  Niles. 
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and  Aggre. 
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of  fault. 
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depth  of  125'. 
Some  thin  silt 
and  clay  inter- 
beds  present. 
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Robl.  Powell 
Products,  Inc. 
24th  and 

River, 

Sacramento 

SEy,  Sec.  30, 

T.  9  N., 

R.  5  E.. 

MDBM. 

In  Sacramento. 

Teichert 
Aggregates 
P.O.  Box  928 
Sacramento 
Del  Paso  plant 
NEK  Sec.  12, 
T.  8  N..  R.  5 
E.,  MDB.M. 

About  7  miles 
east  of  Sacra- 
mento Civic 
Center. 

Brighton 
Sand  &  Gravel 
Co. 

P.O.  Box  7001 
Perkins  Branch 
Sacramento 
NWK  Sec.  24., 
T.  8  N.,  R.  5 
E..  MDBM. 
About  6  miles 
southeast  of 
Sacramento 
Civic  Center. 
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(portion  of  the 
Victor  Forma- 
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American  Rive 
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ranges  in  widt 
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the  Dam,  to 
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Depth  ranges 
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45',  near  east 
Sacramento. 
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Crush  oversize 
in  primary 
jaw,  secondary 
roll    crushers. 
Wash  over 
standard 
vibrating 
screens;    sand 

4J                           -^ 

Excavate  from 
pit.  which 
coverslSacres, 
with  dragline. 
Work   wet   to 
45' depth. 
Haul    in    end 
dump    trucks 
about  IVi 
miles  to  plant. 
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ufactured  sand 
from  two  8  X 
12'  rod  mills 
is  washed  in 
a  rake  and 
dewatered  in 

Feed  to  rotary 
scrubber. 
From  scrub- 
ber: oversize 
scalped  off  by 
triple  deck  vi- 
brating screen 
and  reduced 
by  two  gyra- 
tory crushers; 

classified  by 
two  double 
deck  vibrating 
screens,  sand 
wheel,  and 
sand  drag. 
Overflow  goes 
to  bowl  classi- 
fier from  which 
fine  sand  is 
removed  by  a 
sand  rake  and 
recombined. 
A6'x  12' rod 
mill  manufac- 
tures sand 
which  is  re- 
combined with 
natural  sand. 
Stockpiled 
material 
washed  and 
rescreened  by 
two  units  of  5 
double  deck 
screens  and  a 
sand  wheel. 
Additional 
sand  recovered 
in  a  dewater- 
ing  screw. 

Scrub  gravel 
in  two  scrub- 
bers, wash 
over  standard 
vibrating 
screens.  Crush 
plus  3'  in 
primary  jaw; 
secondary 
crushing  in 
cone  crusher. 
Rod  mill  man- 
ufactures sand 
from  pea 
gravel.  Sand 
goes  from 
primary  scrub- 
ber to  sand 
screw  prepara- 

and  is  dewat- 
ered in  a  sec- 

Excavate  from 
stream  bed 
Arroyo  Del 
Valle  with  two 
draglines. 
Work  in  pit 
500' X  650' X 
70'  deep, 
.^bout  3'  of 
overburden. 
.Maximum  size 
10".  Haul  in 
bottom  dump 
trucks  to 
plant. 

Excavatewith 
bottom  scrap- 
ers that  haul 
to  plant. 

Pacific  Cement 
and  Aggre- 
gates, Inc. 
400  Alabama 
St. 

San  Francisco 
SE>i  Sec.  14 
•(proj.),  T.  3 
S.,  R.  1  E.. 
MDBM. 
About  3  miles 
west  of 
Livermore. 

Rhodes  and 
Jamieson,  Ltd. 
333  23rd  Ave. 
Oakland 
NWKSec.  14, 
T.  3  S..  R.  1 
E.,  MDBM. 
About  3  miles 
west  of 
Livermore. 
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Concrete  sand 
and  gravel; 
blast,  and 
plaster  sand; 
exposed  ag- 
gregate 
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il 
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§1 

Stockpile  and 
feed  plant  with 
tractor.  Crush 
plus  l;^'' in 
primary  jaw 
and  secondary 
gyratory 
crushers. 
Wash  over 
standard  vi- 
brating 

Classify  sand 
in  hydraulic 
tank  and 
screw;  dewater 

T3           ^                        .S           u 

.SS^ii  sill  llJII  ell 

Excavates 
with  drag  line 
to  40'  depth 
in  stream  bed. 
Haul  in  end 
dump  trucks 
short  distance 
to  plant. 
About  60°/;, 
quartz  present. 
Few  percent 
plus  2" 
present. 
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Joe  Chevreaux 
P.O.  Box  65 
Auburn 
NWXSec.  30. 
T.14N.,R.9E„ 
MDBM. 
About  11 
miles  north  of 
Auburn. 
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Concrete  and 

sand  and 
gravel,  road 
base 
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Plus  5" 
is  crushed  in 
primary  jaw 
crusher;  plus 

ondary  cone. 
Feed  from 
crushers  re- 
combined  and 
ail  go  to  re- 
volving 
scrubber. 
Fines  (minus 
K")  dewatered 

type  classifier. 
Plus  K' 
washed  over 
standard 
vibrating 
screens.  A 
tertiary  roll 

to  produce 

crushed  gravel. 

Plus  l-^'is 
crushed  in  dry 
side  of  plant 
by  two  gyra- 
tory crushers, 
screened  and 
stockpiled. 
Minus  Ui"  is 
washed  in  a 
trommel- 
scrubber  and 
over  standard 
vibrating 

sand  classifier. 
Plant  started 
in  Summer 
1961. 

Excavate  with 
self-propelled 
scraper  as- 
sisted by  trac- 
tor-pusher to 
load.  Haul 
about  0.4  mile 
north  to  plant. 

Excavate  to 
about  15' 
depths  in 
stream  channel 
with  front-end 
shovel  loader. 
Load  trucks 
for  haul  of 
several  hun- 
dred feet  to 
plant.  Work 
above  water 
table. 

1-2 

z 

Concrete  Serv- 
ice Co., 
960  Sunol  St. 
San  Jose 
Pit  in  SW  'A 
Sec.  21,  T.  4 
S.,  R.  1  E.. 
MDBM. 
About  2  miles 
south  of  Sunol. 

Santa  Clara 
Sand  and 
Gravel  Co. 
P.O.  Box  295 
Santa  Clara 
SEX  Sec.  21 
(proj.),  T.  4 
S..  R.  1  E., 
MDBM. 
About  2  miles 
south  of  Sunol. 

Graywacke 

31-36 
Meta- 

graywacke 
30-32 
.Metabasic 
igneous 

14-19 
Chert... 2-10 
Vein  quartz 

3-7 
Limestone 

2-6 
Serpentine 

2-3 
Granitic, 

volcanic 

porphyry, 

quartzite 

1-5 

Metagray- 
wacke._.96 

Chen 3 

Schist 1 

No  overburden. 
.Maximum  size 
at  Rumsey  8" 
diminishing  lo 
3-  maximum  at 
Brooks.  Re- 
plenished in 
flood  stage.  Sub- 
angular  lo  sub- 
rounded  gravel. 
Deposits  are 
described  in 
California  Jour, 
.Mines  and 
Geology,  vol. 
54,  no.  2. 

No  overburden 
in  stream  bed  to 
few  feet  on 
floodplain.  No 
replenishment. 
.Maximum  size 
8-;  a  few  12" 
boulders  present. 
A  brown 
weathered  zone 
overlies  blue 
fresher  material 
at  5-40'  depth 
and  contains 
some  clay  in  ihe 
fine  fraction. 
Sub-rounded 

Gravel  bars 
occur  in  Capay 
Valley  near 
Rumsey,  and 
Brooks.  The  bars 
range  from  0. 1 
to0.2milein 
width  and  from 
20  to  30'  in 
depth.  Estimate 
3  million  cubic 
yards  in  deposit 
at  Rumsey;  5 
million  cubic 
yards  near 
Brooks, 

Stream  bed  and 
adjacent  flood- 
plain  deposit  ex- 
tends for  about 
3  miles  south 
from  its  conflu- 
ence with  Ala- 
meda Creek  near 
Sunol.  to  the 
head  of  Sunol 
Valley.  Width 
of  deposit  ranges 
from  100'  in  the 
south  end  of  the 
valley,  lo  H 
mile  near  Hway. 
21.  At  least  40' 
deep. 

Iff 

•^  ■§  r- 

U 

Calaveras 
Creek, 

Alameda  Coun- 
ty, near  Sunol 

26 


California  Division  of  Mines  and  Geology 


[Bull.  180-B 


z 
O 

< 

N 

-1 
t— 
3 

3 
& 
1 

1 

J 

e 

IJI 

li 

«  a 

■? 
<» 

S   c 

<l 

is 

ii 

So 

'£  e 

IS 

|3 

J 

1 

So 

1 

J 

1 

i 
1 

a 
0 

• 

a. 
1 

Ik 

TJ 
1 

•O    u 

Of  y 

1 

•c  = 

-D   2 

Concrete  and 
bituminous 
sand  and 
gravel 

About  50-75 
tons  per  hour 
of  crusher 
run  base 

f 
-a 

So 

<  2 

m 
c 

s  s 

Plus  h"or 
K"  is  scalped 
off  standard 
vibrating 
screens  and 
is  crushed  in 
a  portable  unit 
consisting  of 
a  primary  jaw 
and  secondary 
roll  crushers. 
Dry  operation. 

4J     C 
^1 

ni 

Single  jaw 

duces  plus 
l>i',  wash 
over  trommel 

-a 

Bulldozer 
loosens  gravel 
for  self-pro- 
pelled scraper 
to  excavate. 
Work  to  water 
table,  about 
6'  deep.  Scrap- 
er hauls  about 
1000'  to  near- 
by plant. 

< 

rnia  Division  of 
It  patching.  Use 

with  front-end 
tractor  shovel 
from  stream 
bed  to  10' 
depth.  Haul 
short  distance 
to  plant  in  end 
dump  trucks. 
Maximum  size 
6".  some  1 ' 
boulders  pres- 

4 

Calaveras 
Rock  Co. 
22  N.  San 
Joaquin 
Stockton 
Center  Sec. 
35,  T.  3  N., 
R.  9  E., 
MDBM. 
About  3  miles 
east  of  Beliota. 

H 

X  c 

JO  '" 

Valley  Rock 
and  Adobe  Co. 
P.O.  Box  64, 
Carmel  Valley 
SEX  Sec.  24, 
T.  16  S.,  R.  1 
E..  .MDB.VI. 
About  8  miles 
east  of  Carmel. 

LU 

a 

|| 

Vein 

quartz  20-25 
Quartzitic 

metascdi- 

mcntary 

-.25± 

Greenstone 

30-50 

Tertiary 

volcanic 

2-4 

Basic 

igneous..  1-3 
Granitic 

Trace 

(California 
Jour.  Mines 
and  Geology, 
vol.  51,  no.  1, 
p.  61) 

1-      •* 

1  s  i 

i  2-3 

Jin  " 

Vein 

quartz —  2 

Chert 1 

Vein 

calcitc...<l 
Opaline 

shale....  <1 
Montmoril- 

lonite...<l 
Limonite 

concretion 
<rl 

V 

c 

—    '  S 

c5«o 

is 

6i 

Little  overbur- 
den. Slight  re- 
plenishment in 
flood  stage. 
Gravel  in  tail- 
ings is  about  12* 
maximum,  and 
diminishes  down- 
stream to  about 
l%plus  3' near 
Bcllota.  Where 
commercially  de- 
veloped, sand 
content  ranges 
from  40-55%. 
About  25%  plus 
K*  gravel.  Sub- 
rounded  gravel. 

Some  replenish- 
ment; thickness 
of  overburden 
ranges  from  0  in 
stream  bed  to  3' 
of  silty  sand  in 
fan;  abundant 
plus  I M'.  max- 
imum 6".  Sub- 
angular  to  sub- 
jounded  gravel. 
Some  caliche 
coating  present. 

Little  to  no  over- 
burden; replen- 
ished in  flood 
stage.  Maximum 
size  about  8"  at 
head  of  valley 
dimishes  to  4' 

Hi'g'hway"'l""' 
where  it  is  ex- 
cessively sandy. 
Sub-rounded 

Stream  bed  and 
flood  plain  de- 
posit extends 
from  Beliota  to 
Jenny  Lind,  a 
distance  of  about 
10  miles.  De- 
posit, including 
adjacent  flood 
plain,  ranges 
from  J<  to  1 
mile  in  width 
and  is  from  25- 
35'  deep.  For 
about  4  miles 
downstream  from 
Jenny  Lind,  the 
stream  bed  has 
been  dredged, 
and  tailings  from 
0.1  to  0.5  mile 
in  width  and  15' 
high  remain. 

Stream  bed  and 
alluvial  fan  de- 
posit at  head  of 
Cantua  Creek 
fan.  Deposit  ex- 
tends for  about 
2  miles  upstream 
from  intersection 
with  Highway 
33;  gravelly  por- 
tion restricted  to 
head  of  fan; 
width  ranges 
from  50-500'; 
shallow  deposit. 

Stream  bed  and 
flood  plain  de- 
posit extends  for 
about  15  miles 
upstream  from 
the  mouth  at 
Carmel  Bay. 
Channel  deposits 

about  100'  aver- 
age width  and 
over  20'  deep. 

1| 

Calaveras 
River, 

San  Joaquin 
County,  near 
Beliota 

IN 

Sis 

pi 

"o   M 

Carmel  River, 

Monterey 
County,  cast 
of  Carmel 
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4 
2.60 

2.60 

- 

ss 

o 
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2.59 
2.59 
2.58 

li 

S.    a. 

< 

No.  of 
tests 

Range 

of 
results 

Average 
1959-61 

No.  of 

a:       K 

It 

<2i 

611 

Concrete  sand 
and  gravel 

Concrete  sand 
and  travel, 
road  base 

Estimated 
100  tons  per 
hour 

50  tons  per 
hour 

About  100 
tons  per  hour 

Portable  unit 
fed  by  tractor. 
Wash  in  trom- 
mel-scrubber; 
hydraulic 
sand  tank. 
Dewatcr  with 

Wash  over 
double  deck 
standard 
vibrating 
screens  and  in 
sand  screw. 
Scalp  off  plus 

Crush  over- 
size in  primary 
jaw  and  sec- 
ondary cone 
crushers.  Wash 
in  trommel 

drag,  sand 

cyclone. 

111 

Excavate  with 
tractor  from 
pit  approx. 
100'  X  300', 
to  about  20' 
depth. 

Excavate  from 
pit  in  stream 
bed  to  15' 
depth  with 
front-end 
tractor  shovel 
(which  feeds 
plant). 

Excavate  with 

equipped  with 
ripping  teeth, 
that  bulldozes 

portable  field 
hopper.  Truck 
about  500' 
downhill  to 
plant. 

Nevada  Lum- 
ber Co. 
Tahoe  Valley 
SWK.  Sec.  6, 
T.  10  N..  R. 
19  E.. 
-MDB.VI. 
About  9  miles 
west  of 
Woodfords. 

South 

Counties  Sand 
and  Gravel  Co 
.Metz  Road, 
King  City 
NE'4Sec.  21, 
T.  18  S.,  R. 
7E..  .\IDBM. 
About  !-,  mile 
southeast  of 
Metz. 

Neilsen's 
Gravel  Plant 
P.O.  Box  457 
San  Andreas 
NWj^Sec.  25, 
T.  5N.,  R.  11 
E.,  .MDBM. 
About  3  miles 
south  of 
.Mokelumne 
Hill. 

Quartzitic 
metasedi- 
mcntary 
and  meta- 
volcanic..69 

Andesite- 
basalt....24 

Granitic...   7 

Volcanic 

{predom. 

rhyolite)  -86 
Granitic. ..14 
(Div.  of 
Hways) 

Vein 

quartz  52-59 
Quartzite 

(meta 

chert)  13-25 
Schist  ..10-26 
Quartz 

schist...  6-9 

> 

About  3 'of over- 
burden. No  re- 
plenishment. 
Maximum  size 
6".  Weathered 
material  to  10' 
depth  in  places. 
Sub-angular  to 
sub-rounded 
gravel. 

Little  or  no 
overburden.  Re- 
plenished in 
flood  stage.  Ex- 
cessively sandy 
near  confluence 
but  containing 
more  gravel 
farther  up- 
stream. Few  % 
plus  IWat 
.Metz,  increasing 
to  about  10% 
plus  2",  three 
miles  upstream. 

Few  feet  of  soil 
present  as  over- 
burden. Dry  pit. 
Approximate 
proportion  of 
gravel  to  sand  is 
55;45.  .Maxi- 
mum size  gravel 
is  8*.  Sub- 
angular  to  sub- 
rounded  gravel. 

Adjacent  flood 
plain  contains 
gravel  under 
silty  veneer. 
Wells  encounter 
gravel  to  90' 
depths  in  valley. 

Floodplain  of 
West  Fork 
Carson  River. 
Developed  area 
covers  about  0.1 
square  mile. 
Deposits  at  least 
20'  thick. 

Stream  bed  de- 
posit extends 
for  several  miles 
upstream  from 
confluence  with 
Salinas  River. 
Narrow  de- 
posit—about 
150'  maximum 
width;  at  least 
20'  deep. 

Tertiary  con- 

ferous  channel) 

on  east  flank  of 
Chili  Gulch. 
Ridge  trends 
northeast  and  is 
about  500' wide. 
Deposit  covers 
several  acres,  to 
at  least  50' 
depth.  Conglom- 

solidated  and 
uncemented 
although  some 
hard  compacted 
portions  arc 
present.  Deposit 
isunstratified 
although  occa- 
sional sand 
lenses  up  to  1' 
thick  and  10' 
long  occur.  (Hy- 
draulic  debris 
from  conglom- 

washed  down 
Chili  Gulch  was 
formerly  worked 
commercially 
for  aggregate). 

>  J!  = 

II* 

13 

■T3 
i 
C 

Id 

uu 

i'C 
c3i5 

Chili  Gulch 
Deposit, 

Calaveras 
County, 
near  Mokel- 
umne Hill 
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Concrete  sand 
and  gravel 

d  '.s  S  x£ 

Concrete  and 
bituminous 
sand  and 
gr,Tvel,  road 
base 

TheStanfield  and  Moody  Sand  and  Gravel  Co.  excavates  material  from  a  pit 
I.OOO'  long  X  300'  wide  x  40'  deep  in  NEK  Sec.  8,  T.  3  S.,  R.  5  E.,  MDBM, 
Produce  road  base  in  a  portable  plant. 

"Si 

11 

.1^ 
»  c 
a  2 

o  = 

i 

c 

2  ^ 
11 

¥ 

Reduce  over- 
crushers:  wash 
over  standard 
vibrating 
screens  and  in 
sand  screw. 

Feed  to  pri- 
mary washing 
unit  consist- 
ing of  a  trom- 
mel scrubber, 
a  rake,  and 
screw  classifier. 
Plus  2'A' 
crushed  in 
primary  jaw, 
secondary 
cone  (2) 
crushers.  Rc- 
wash  sand  in 
rake  classifier 
after  screen- 
ing. Use 
standard 
vibrating 

Crush  over»i-/.e 
in  primary 
jaw.  secondary 
cone  (3),  and 
tertiary  roll 
(2)  crushers. 
Wash  gravel 
in  3  rotary 
scrubbers  and 
over  standard 
vibrating 
screens.  Wash 
and  classify 
sand  in  3 

£i 

Excavate  with 
a  clamshell 
bucket  from 
several  bars; 
haul  about  2 
miles  south 
to  plant. 

Excavate  from 
pit  about  a 
square  mile  in 
extent.  Work 
in  benches  30' 
high  with 
dr.igline.  Haul 
in  bottom 
dump  trucks 
about  ;4  mile 
to  plant. 

Excavate  from 
pit  with  drag- 
line. Work  pit, 
approx.  1,000' 
X  1,500' X  75' 
deep,  in  20' 
high  benches. 
Haul  about 
0.1  mile  to 
plant  in  bot- 
tom dump 
trucks. 

.§1 

McGill  Rock 
and  Sand  Co. 
933  Main 
St.  Helena 
Pit  in  NEK 
Sec.  10  (pro].). 
T.  7  N..  R. 
5  W., 
.VIDB.M. 
Plant:  NWK 
Sec.  14.  (proj.). 
On  Skellinger 
Lane,  about  2 
miles  due  east 
of  Rutherford. 

Pacific  Cement 
and  Aggre- 
gates, Inc. 
4(X)AlabamaSt. 
San  Francisco 
NWK  Sec.  16, 
T.  3  S.,  R.  5 
E..  MDBM. 
About  1  mile 
southwest  of 
Carbona  (near 
Tracy). 

Teichert  Ag- 
gregates 
P.O.  Box  928 
Sacramento 
SEK  Sec.  9, 
T.  3  S.,  R.  5 
E.,  MDBM. 
About  'A  mile 
southwest  of 
Carbona  (near 
Tracy). 

i 

UJ 

O 

tl 

Graywacke68 
Basic  vol- 
canic  IS 

Chert 7 

Serpentine    4 
Greenstone  3 

Schist 2 

Vein  quartz  I 

.Metagray- 
wacke... 
50-75 
Veinlct  quartz 
10-15 
Chert.  10-15 
.Vletabasic 
igneous 

5-10 
AndesiteS-10 
Sandstone 

1-5 
Quartzitic 
meta- 
morphic.l 

Schist 1 

(Data  from 
USBR) 

11 

Si 

Little  to  no  over- 
burden. No  re- 
plenishment due 
to  dam  up- 
stream. .Vlaxi- 

abundant  plus 
lib'.  Sub-angu- 
lar to  sub- 
rounded  gravel. 

Overburden 
ranges  from  3- 
16'.  No  replen- 
ishment. Maxi- 
mum size  6". 
About  40%  plus 
1".  Thin  clay 
lenses  inter- 
bedded  with 
sand  and  gravel. 
Ratio  of  sand  to 
gravel  about 
30:70.  Sub-angu- 
lar to  sub- 
rounded  gravel. 

•a 

U 

fti3 

Stream  bed  de- 
posit extends 

lion  of  .stream 
with  Highway 
128  south  for 
approx.  2  miles. 
Width  ranges 
from  100-500'. 

Alluvial  fan  de- 
posit, triangular 
in  plan  with 
apex  at  canyon. 
Gravelly  portion 
of  deposit, 
which  is  adja- 
cent to  the 
present  creek 
drainage,  in- 
creases in  width 
from  about 
1.000'  at  apex 
to  about  2  K 
miles  down- 

Carbona. in  a 
distance  of 
about  4  miles. 
Sand  and  gravel 
occur  to  depths 
of  from  loo- 
US'. 
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Concrete  and 

bituminous 

sand  and 

gravel, 

bituminous 

aggregate, 

road  base 

13 

ill 

Concrete  sand 
and  gravel, 
bituminous 
gravel 

a 

c 

8  . 

<    Q. 

1   - 

<    D. 

Pit  run  goes  to 
trommel 
screen;    crush 

primary     jaw 
and  secondary 

process  fine 
aggregate  in  a 
hydraulic  sane 
tank  and  de- 

screw-typc 
classifier. 

Pit    run   goes 
thru     grizzly, 
into  a  feeder, 
and  conveyed 
to  washing 
screen.    From 
screen  plus 
2^"  goes  to  a 
primary     jaw 

2K"  to' a  roll 
crusher.  Feed 
all   goes   to   a 
revolving 
scrubber;  sand 
to    an    Eagle 

type  classifier. 

Feed   goes   to 

scrubber; 
gravel   to   log 
washer,  re- 
combined  and 
washed     over 
standard 
vibrating 
screens.  Sand 
processed     in 
Eagle    screw, 
cyclone,     and 
another  screw 
classifier.  Plus 
2 'A"    crushed 
in   a   primary 
jaw;  plus  IK" 
in  a  roll 
crusher.    Ter- 
tiary roll 
crusher  avail- 
ableforfurther 
rcduction.Re- 
washover 
screens  and 
stack.    Heart 
of     plant     is 
Cedar  Rapids 
portable 
crusher. 

Excavate  from 
several  acres 
with  a  tractor 
bulldozer  that 
pushes  pit  run 
to  a  conveyor 
belt.  Work  to 
depths  of 
about  25 '.Con- 
vey about  200 
to  plant. 

Excavate  from 

bed  with  drag- 
line to  about 
10'    depth    in 
trench    about 
50'  wide.  Work 
a  few  feet  be- 
low water 
table.  Max. 
size  4".  Over- 
burden 1-2'. 

Excavate  from 
floodplain  with 
front  end 
shovel    loader 
to  water  table 
at  about  4'. 
Load   bottom 
dump    trucks 
for     haul     of 
about  0.1 
mile  to  plant. 
Also  have  pit 
at  end  of 
Durnett  Ave. 
in  Sec.  9 
(proj.),  about 
6  miles  south 
of  plant. 

Atlas 

.Materials  Co. 
460  Park  Ave. 
San  Jose 
SE>i    Sec.    1 
(proj.),  T.  9  S., 
R.  2  E., 
MDB.M. 
About  15  miles 
south  of  San 
Jose. 

Coyote  Sand 

and  Gravel, 

Inc. 

675  Tennant 

Ave. 

San  Jose 

Plant: 

SEK    Sec.    8 

(proj.),  T.  8S.. 

R.  2  E., 

MDBM. 

About  5  miles 

south  of  San 

Jose. 

Pit: 

NWK  Sec.  26, 

T,  8  S.,  R.  2 

E.,    MDBM. 

About  3  miles 

south  of  plant. 

Santa  Clara 
Sand  and 
Gravel  Co. 
P.O.  Box  295 
Santa  Clara 
SE  '4  Sec.  16, 
T.   8  S.,   R.  2 
E.,    MDBM. 
About  6  miles 
south  of  San 
Jose. 

Graywacke74 
Vein  quartz  8 

Chert 7 

Serpentine.  .4 
Mcta- 

volcanic.  3 
Limestone.  _3 
Granitic 1 

Thickness  of 
overburden 
ranges  from  0-3'; 
mostly  silt.  No 
replenishment. 

6"  diminishes 
downstream    to 
4".   Deficient  in 
fine   sand.    Sub- 
angular  to  sub- 
rounded  gravel. 

Stream  bed  and 
floodplain  deposit 
extends  for  about 
13  miles  upstream 
from    its    inter- 
section with 
Highway  101  by- 
pass to  below 
Anderson  Dam. 
Stream    bed    is 
narrow,  average 
width  100  yds. 
Floodplain  de- 
posits,   particu- 
larly in  the 
southern   por- 
tion, attain 
widthsupto  5oo'. 
Deposit    ranges 
in  depth  from  30 
to  50'. 
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1,600  tons 
8  hours 

1.500  tons 
day  of  gra 

Bell  pit  in  NWM  Sec.  2.  T.  5  S.,  R.  1  W.,  MDBM.  is  excava 
rial,  but  was  formerly  worked  for  concrete  aggregate.  Plant 
since  1960  as  property  is  on  right-of-way  of  new  State  freew 

h  5 

Scalp  ofl'  plus 
1  H"  gravel 
with  trommel 
and  crush  in 
one  primary 
jaw  and  two 
secondary  cone 
crushers.  Wash 
over  stand- 
ard vibrating 
screens,  and 

Pit  run  goes  to 
trommel 
screen;  fines 
go  to  Eagle 
hydraulic  tank 
classifier  and 
44'  dewater- 
ing  screw. 
(Adding  pri- 
mary Kue  Ken 
jaw  and  sec- 
ondary Kue 
Ken  cone 
crushers  to 
crush  plus  1", 
which  was  be- 
ing stockpiled.) 

il! 

Excavate  from 
floodplain  with 
dragline  to  30' 
depth.  Load 
bottom-dump 
trucks  thru 
field  bunkers 
for  short  haul 
to  plant.  Pit 
worked  below 
water  table. 

Excavate  from 
floodplain  with 
dragline  to  25' 
depth.  1-4'  of 
overburden 
present.  Haul 
in  bottom 
dump  trucks 
short  distance 
to  plant.  Dry 
pit. 

z 

Leo  F.  Piazza 
Paving  Co. 
985  Downer 
Ave. 
San  Jose 
SW  K  Sec.  9. 
T.  8  S.,  R.  1 
E.,  MDBM. 
About  5  miles 
south  of  San 
Jose. 

L.  C.  Smith 
1st  and  Rail- 
road 

San  Mateo 
SW  K  Sec.  4 
(proj.),  T.  8 
S.,  R.  1  E., 
MDBM. 
About  3  miles 
south  of  San 
Jose. 

Z 

£  '  S 

Graywacke 

73 
Volcanic  ...8 
Granitic. ...4 
Vein  quartz  4 

Chert 3 

Metavolcanic 
3 
Calcareous 
siltEtone..2 

Schist 2 

Quartzitc.l 

Graywacke 

61 
Greenstone 

13 

Chert 11 

Silica- 
carbonate  9 
Serpentine  .2 
Vein  calcite  1 
Limonite...  1 
Limestone- .1 
Glaucophane 
schist.  ...1 

Feldspathic 
sandstone 
40-60 

Vein 
quartz 
10-20 

Chert.. 20-30 

Panoche 
sandstone 
5-10 

Basic 
igneous.  - 1-5 

(Califor.  Jour. 

Mines  and 

Geol..  Jan. 

55.  p.  61) 

c5 

il 

Schist 5 

Vein 

quartz...  2 
Meta- 

argillite..  1 
Serpentine 

1 

6 

Replenished  in 
flood  stage,  no 
overburden. 
Maximum  size 
6",  about  30% 
plus  2".  Sub- 
angular  to  sub- 
rounded  gravel. 

Slight  over- 
burden. No  re- 
plenishment. 

6",  occasional 
boulder  up  to 
10*  present. 
Slightly  deficient 
in  the  finer  sand 
sizes.  Sub-angu- 
lar to  sub- 
rounded  gravel. 

No  overburden. 
Some  replenish- 
ment in  flood 
stage.  Maximum 
size  6".  Sub- 
rounded  to  sub- 
angular  gravel. 

Overburden  from 
10-30' of  sill, 
clay  and  fine 
sand.  Gravel 
predominantly 
in  1-1 J^*  range; 
few  %  plus  IK', 
up  to  4"  maxi- 
mum. Conglom- 
erate uncement- 
ed,  unindurated. 
compacted.  Sub- 
angular  to  sub- 
rounded  gravel. 

Stream  bed  de- 
posit extends 
for  about  2  miles 
west  of  the 
Delta  Mendota 
Canal.  Shallow, 
narrow  deposit — 
width  ranges 
from  50-500'. 

Stream  bed  and 
floodplain  de- 
posits extend 
for  about  2  miles 
to  the  .south, 
from  a  point 
about  5  miles 
south  of  the 
center  of  the 
City  of  San  Jose. 
Upstream,  in  the 
southern  portion, 
the  gravels  are 
restricted  to  the 
stream  bed;  but 

cially  developed 
downstream 
near  San  Jose, 
attain  a  width 
of  approx.  500' 
including  the 
adjacent  flood- 
plain.  Deposit 
is  at  least  30' 
deep. 

Stream  bed  de- 
posit extends 
from  intersection 
with  Delta 
Mendota  canal 
upstream  for 
about  3  miles. 
Average  width 
600',  at  least 
12' deep. 

Lower  Pleisto- 
cene Irvington 
gravels,  an  old 
alluvial  fan  de- 
posit, crops  out 
in  the  vicinity 
of  Irvington  and 
contains  sandy 
beds  that  strike 
northwest  and 
dip  about  20° 
to  the  northeast. 
Conglomerate 
lenses  up  to  20' 
thick  arc  inter- 
bedded  with 

0 

Guadalupe 
Creek, 

Santa  Clara 
County,  near 
San  Jose 

Hospital 
Creek, 

San  Joaquin 
County,  near 
Tracy 

§ 

Is 

•T3     X  [ 

32 


California  Division  of  Mines  and  Geology 


fBull.   180-B 


a 

isi 

J 

~ 

s 

^  > 

<x,7 

sss 

g 

c^ 

SS 

ss 

s 

(vi 

(3 

" 

If, 

Q., 

-o 

—  (^ 

"3 

,;! 

C^    W   -* 

*^ 

r.»  pn 

,;f 

to 

^ 

i 

gj 

Si 

T^         °    S 

s 

<l 

S» 

"■ 

§o 

a 

s 

cj  2^ 

o 

■«• 

c>  2  — 

is 

o 

il 

ON        r- 

^ 

oc  - 

<~ 

<» 

^ 

• 

^ 

^ 

^ 

o 

iM        e^J 

f* 

N        c 

r^ 

Jfn 

z 
O 

M         o 

CM 

t-ir-i 

11 

^  'o   ^ 

II 

°s 

ange 

of 

suits 

erage 
57-59 
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<2 
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"  to 

_ 

c 

1— 
Z) 

1 

c  ^ 

i  g 

Concrete  an 

bituminous 
sand  and 
gravel, 
crusher  run 
base 

Concrete 
gravel,  morl 
plaster  san< 

«  > 

u 

5 

"O  > 

n  'Z 

^  ,S-S 

si   oi 

a 

:«s 

2 

S 
I 

1^ 

ned  material  (m 
basis  near  High 

Reject  plus 
18".  Crush 
oversize  in  (2) 
primary  jaw, 
(2)  secondary 
cone  crushers. 
Wash  over 
standard  vi- 
brating 
screens,  sand 

Simple  screen- 
ing plant. 
Wash  over 
double  deck 
screen  (after 
scalping  ofF 
plus  1%'). 
sand  rake, 
and  sand 

Crush  ovcr- 

2  secondary 
cone  crushers. 
Wash  over 
standard 
vibratory 
screens,  sand 
screw,  cyclone. 

El 

iways  uses  scree 
c  pit  on  royalty 
'  deep. 

Excavate,  with 
dragline,  from 
floodplain  to 
at  least  10' 
depth.  Haul  in 
bottom  dump 
trucks  about 
2000' to  plant. 

Kxcavatcs. 
with  dragline, 
from  flood- 
plain-to  maxi- 
mum depth  of 
35'.  Haul  in 
end  dump 
truck  about 
0. 1  mile  to 
plant.  Over- 
burden about 

18'  away  from 
pit. 

Excavate  with 
dragline  to  10' 
depth  from 
pond  (in  flood- 
plain)  approx. 
800'  long  X 
500'  wide. 
Haul  in  trucks 
approx.  M 
mile  to  plant. 

III 

~11 

O-B   i 

ic  Cemcn 
Aggrc- 
s,  Inc. 
Alabama 

Francisco 
4  Sec.  35. 
S..  R. 
.  .MDB\ 
It  I  mile 
hof 
on  Cove. 

ja  Sand 

Box  701 
lia. 

'A  Sec.  4, 
S.,  R. 
,  MDBM 
ut  2  miles 
iwest  of 
on  Cove. 

ral  Rock 
Sand  Co. 

Box  425 
er 

%  Sec.  19 
4  S.,  R. 

BM. 
nt).  Pit 
E  K  Sec. 

3-Sh 

Paci 
and 

gate 

400 

St. 

San 

SW 

T.17 

27E 

Abo 

Lem 

Cen 
and 
P.O 
Sanf 
SW 
T.  1 
23  1 
MD 
(pla 
in  N 

t-.o       mr^      i--r^vo       iM       - 
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O 
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il 
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§1 

n 

Diabase... 

Shale 

Vein 

quartz.  .  _ 
Conglom- 

Greenstone^ 
Quartzite.. 2 
Granitic.l 
Schist  and 

gneiss 

Gabbroic. 
Meta- 

volcanic. 
(acidic  types 
Marble.... 
(Data  from 
USBR) 

Granitic. -7 
Acidic  mela- 

volcanicl 
Greenstone 
Quartzite-    - 
Gabbroic    . . 
Schist  and 

gneiss 

(Data  from 

USBR) 

11 

(DiT 

Replenished  in 
flood  stage;  little 
to  no  overbur- 
den; few  percent 
plus  6"  present. 
Sub-angular  to 
sub- rounded 
gravel. 

No  overburden 
in  stream  bed. 
Overburden  in 
floodplain  ranges 
from  8  to  20'. 
No  replenish- 
ment. Near 
I^mon  Cove — 
about  50%  sand, 
with  few  percent 
plus  18" 
boulders,  and 
abundant  plus 
8".  Size  decreases 
downstream 
to  8'  maximum 
at  Visalia  Sand 
Plant's  Pit.  Sub- 
rounded  gravel. 

Overburden 
ranges  from  0- 
8'.  increasing  on 
either  side  of 
the  channel  and 
downstream. 
Excessively 
bouldery  above 
Hway  180  cross- 
ing; excessively 

11 

a  J3 

sand  layers  5-10' 
thick.  Outcrop 
covers  about  a 
square  mile  and 
consists  of  a  low 
range  of  hills 
which  range 
from  75-200'  in 
elevation. 

Stream  bed  de- 
posit extends  for 
several  miles 
upstream  from 
intersection  with 
Highway  33; 
ranges  from 
200' to  iOOO' 
in  width;  at 
least  20'  deep. 

Stream  bed  and 
floodplain  de- 
posit extends  for 
several  miles 
below  Terminus 
Dam.  Average 
width  of  flood- 
plain  •/,  mile;  at 
least  35'  deep. 
Gravelly  layers 
extend  down- 
stream in  the 
floodplain  but 
overburden 
becomes  exces- 

Stream  bed  and 
adjacent  flood- 
plain  deposit  ex- 
tends from  Pine 
Flat  Dam  south 
for  about  10 
miles.  Width 
ranges  from 
1.000'  at  north 
end  to  about  I 
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Concrete  and 

sand  and 
gravel 

Concrete  and 
bituminous 
sand  and 
gravel,  road 
base 

Concrete 
sand  and 
gravel 

i 

2 

a 
-a 

s 
g 

a 

S   £ 
E   J 

c 

^E 
3^ 

i 

Si 

ll 

a 
o    0 

Crush  over- 
size in  primary 
jaw.  2  sec- 
ondary  cone 
crushers.  Wash 
over  standard 
vibrating 
screens;  hy- 
draulic sand 
tank  and  2 
dewatering 

Crush  over- 
size in  primary 
jaw,  3  sec- 
ondary cone 
crushers.  Wash 
over  standard 
vibrating 
screens,  de- 
water  sand  in 
sand  paddle- 
wheel. 

Wash  in  trom- 
mel screen. 
Discard  over- 
size. Classify 
sand  with  2 
sand  drags. 

.  '^   a.  5 

a  3   c   o 
<   a  «  "o 

Excavate  with 
dragline  below 
water  table 
(from  pit  in 
floodplain)  to 
about  25' 
depth.  Haul 
in  end  dump 
trucks  short 
distance  to 
plant.  Large 
percentage  of 
sand.  About 

burden. 

Excavate  to 
about  12'.  in 
stream  bed  and 
adjacent  fiood- 
plain, with 
dragline.  Haul 
in  end  dump 
trucks  about 
0.1  mile  to 
plant.  No  over- 
burden; 
bottom  on 
cemented 
layer.  Abun- 
dant 8"  gravel. 
Deficient  in 
fine  sand. 

Excavate  with 
tractor  shovel 
in  stream  bed 
to  depths  of 
30'. 

Eg 

-  <  3 

Industrial 
Asphalt  Inc. 
3143  S.  Hway 
99,  Fresno 
SE  '4  Sec.  25, 
T.  14  S.,  R. 
22  E., 
MDB.VI. 
About  2  miles 
southeast  of 
Sanger. 

Sanger  Rock 
and  Sand 
17125  E.  Kings 
Canyon  Rd. 
Sanger 
SE  K  Sec.  8, 
T.  14  S..  R. 
23F...  .VIDBM. 
About  5  miles 
northeast  of 
Sanger. 

Joslin  Bros. 
Point  Reyes 
Station 
About  3  miles 
east  of  Point 
Reyes  Station. 

i 

6 

Chert 15 

Vein 

quartz...  13 
Meta 

volcanic.   9 

Schist 3 

Serpentine 
.    1 

.    * 

c 
i   E  o 

.Meta 

volcanic.  9 
Vein 

Quartz... 9 
Sandstone.    5 
Granitic...   2 

Schist 1 

(Data  from 
USER) 

sandy  below  San- 
ger. Gravel 
diminishes  from 
abundant  12' 

to  few  %  plus 
6"  near  Sanger. 
Well-rounded 
gravel. 

No  overburden. 
Replenished  in 
flood  stages. 
Maximum  size 
6';  greatest  pro- 
portion minus 
3".  Sub-angular 
to  sub-rounded 
gravel. 

Slight  overbur- 
den. No  replen- 
ishment. Maxi- 
mum size  gravel 
2M'.  Abundant 
silt  and  sand. 
Sub-angular 
gravel. 

mile  at  south. 
Deposit  contains 
gravelly  layers 
at  depth  but 
cemented  layer 
8-20'  in  depth 
prevents  exca- 

Stream  bed  de- 
posit extends 
upstream  for 
about  3  miles 
from  its  inter- 
section with 
State  route  1 
(near  Point 
Reyes  Station) 
to  its  confluence 
with  tributary 
Nicasio  Creek. 
Narrow  deposit, 
ranges  from  100- 
200'  in  width; 
at  least  30' deep. 

Stream  bed  and 
floodplain  de- 
posit approi.  M 
mile  long  x  K 
mile  wide  X  6' 
deep. 
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Concrete  and 

sand  and 
gravel,  road 
base 

E 

E 

j.c3 

^  -D 

C 

I 

a 

II 

,c3 

Crush  over- 
size in  pri- 
mary jaw, 
secondary 
cone  crushers. 
Wash  in 
trommel  and 

Crush  oversize 
in  gyratory, 
jaw.  and  roll 
crushers. 
Wash  over 
trommel 
screens;  de- 
water  with 
sand  rake. 

Slurry  passes 
over  vibrating 
screens,  scalp 

off  plus  r. 

Screen  sand, 
and  dewater 
il  in  sand 
drag. 

Crush  over- 

mary  jaw, 
secondary  cone 
crushers.  Use 
roll  crusher 
for  screenings 
for  hot 
mix.  Wash 
over  standard 
vibrating 

water  with 
sand  drag. 

»  2 
O 

Excavate  with 

depths  of  15'. 
Haul  short  dis- 
tance to  plant. 
Obtain  sand 
from  pit  on 
Chowchilla 
Creek.  Also 
have  pit  on 
Merced  R.  in 
NEK.  Sec.  18. 
T.3S..  R.20E., 
where  operate 
portable  crush- 
ing plant. 

Excavate  with 
dragline  to 
about  8' 
depth.  Truck 
short  distance 
to  plant. 

Excavates 
with  floating 
suction  pump 
from  stream 
bed  to  depths 
of  35'.  Pumps 
only  plus  4" 
to  plant  about 
100'  away. 
Overburden 
on  adjacent 
floodplain 
(about  10' of 
sand)  overlies 
gravelly 

Excavate  with 
dragline  from 
stream  bed  to 
4-7'.  Haul  in 
end  dump 
trucks  about 
0.3   miles  to 
plant. 

.Vlaximum  size 
to  8",  some 
boulders  up 
to  12"  present. 

"■  o-S 
E  "o 

Mariposa  Sand 

and  Gravel 

Co. 

P.O.  Box  N 

Mariposa 

SWK,Sec.  36, 

T.5S.,  R.18E., 

.MDB.M. 

About  IK 

miles  south  of 

Mariposa. 

Le  Grand  Sand 
and  Gravel 
P.O.  Box  232 
Le  Grand 
SWK.  Sec.  2. 
T.8S..  R.16E., 
.\IDBM. 
About  3  miles 
northeast  of 
Le  Grand. 

Cressey  Sand 
and  Gravel 
Plant 

Route  2.  Box 
360 

Merced 
NEK  Sec.  8, 
T.  6  N..  R.  12 
E..  MDB.M. 
About  K  mile 
northwest  of 
Cressey, 

River  Rock. 

Inc. 

20  E.  15th  St. 

.Modesto 

SEK  Sec.  26. 

T.  5  S.,  R.  13 

E..  MDB.M. 

About  2  miles 

southwest  of 

Snelling. 

Graywacke78 
Meta- 
volcanic- .  13 
Granitic...   5 

Chert 2 

Schist 1 

Serpentine     1 

Metabasic 
igneous  and 
porphyritic 
volcanic.  78 
Greenstone  1 1 
Quartzite..  5 
Serpentine    4 
Quartz....   2 

Metabasic 
igneous 
(incl. 

volcanic 
porphyry)43 
Hornlels..32 
Granitic--.12 

Slate 8 

Meta- 

rhvolite..   2 
Quartz...   2 
Gneiss —  <1 
Amphi- 

bolite...<l 
Green- 
stone...<1 

Quartzitic 
metasedi- 
mentary..39 

Metachert.22 

Quartz..-.   8 

Meta- 
argiUite..   8 

Meta- 
volcanic.  6 
(basic) 

Quartzite-.  5 

.Meta. 
volcanic.   5 
(acidic) 

Granitic...   3 

Chert 3 

Serpentine.  1 

As  much  as  3' 
of  overburden. 
No  replenish- 
ment. About 
30%  plus  2";  8' 

2 '  boulders 
present.  Sub- 
rounded  gravel. 

Little  over- 
burden. No  re- 
plenishment. 
.Abundant  plus 
2".  maximum 
size  10",  some 
2'  boulders 
present.  Sub- 
angular  to  sub- 
rounded  gravel. 

No  overburden 
in  stream  chan- 
nel; dry;  abun- 
dant plus  2', 
with  6"  maxi- 
mum. No  re- 
plenishment. 
Sub-angular  to 
sub-rounded 
gravel. 

No  replenish- 
ment. Floodplain 
deposits  are  over- 
lain  by  over- 
burden 5-15' 
thick  which  in- 
creases laterally 
away  from  the 
river,  and  down- 
stream. No  over- 
burden on  gravel 
bars  upstream. 
Maximum  size 
8'  near  Snelling 
decreases  to  6" 
near  Cressey. 
Sub-rounded 
gravel. 

i 

s 

i  ^ 

II 

Stream  bed  de- 
posit extends 
from  Campbell 
to  Los  Gatos 
(about  4  miles). 
Width  of  deposit 
ranges  from  100- 
1500  feet;  at 
least  20'  deep. 

Dredge    tailings 
occur  along 
.Mariposa  Creek 
for  about  3000' 
commencing  at 
a  point  about  1 . 1 
miles  south  of 
Mariposa.  Tail- 
ings are  100-300' 
wide  and  12-15' 
deep. 

Dredge  tailings 
extend  for  about 
3  miles  from 
Mariposa  reser- 
voir to  a  point  I 
mile  west  of  the 
Mariposa 
County  line.  In 
Merced  County, 
the  tailings  are 
about  100'  wide 
X  15' thick  near 
the  present 
channel.  Defi- 
cient in  very 
fine  sand. 

Stream  bed  and 
adjacent  flood- 
plain  deposits 
extend  for  about 
10  miles  from 
Snelling  to 
Cressey.  The 
stream  channel 
deposits  are  nar- 
row, ranging 
from  100-250' 
wide.  Gravels 
are  shallow, 
ranging  in  depth 
from  about  7' 
near  Snelling.  to 
about  22' near 
Cressey.  Gravels 

clay  layer  or 
cemented  gravel. 

2    c 
2&' 

<5  c 

■M 

d~. 

Mariposa 
Creek, 

.Merced 
County,  near 
Le  Grand 

Merced  River, 

.Merced 
County,  north 
of  Merced 
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^1 
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Sft 

2» 
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-*  o 

C 

1 

^         6  2-^ 

q 

c 

^ 

—  d  - 

1 

^ 

(^       r^ 

2                                                  1 

■D 

e 

„ 

33  S 

i^ 

< 

1 
1 

a. 
0 

J 

iZ 

1 

Concrete 
sand  and 
gravel,  road 
base 

Concrete 
sand  and 
gravel,  road 
base 

II 

300-400  cubic 
yards  per  day 

1  ^ 

•  J5 

Have  portable 
plant  1  mile 
west  to  pro- 
duce road 
base. 

Crush  plus 
IM' in  pri- 
mary and  sec- 
ondary cone 
crushers.  Wash 
over  standard 
vibrating 
screens.  De- 
water  sand  in 
sand  drag. 

Crush  over- 
size in  primary 
jaw  and  2 
secondary 
cone  crushers. 
Wash  over 
standard  vi- 
brating 
screens.  De- 
water  in  sand 
drag. 

£| 

Excavate  with 
floating  suc- 
tion pump 
from  stream- 
bed.  Work  to 
about  22' 
depth  where 
gravel  becomes 
coarser  (plus 
6").  Pump 
minus  6"  to 
nearby  plant 
where  sand  is 
screened  out 
and  flumed 
back  to  river 
bed.  Slackline 
cableway  then 
excavates  the 
sand  as  needed 
and  returns 
sand  to  plant. 
Overburden  on 
adjacent  flood- 
plain  is  15'  of 
sand. 

Excavate  with 
drag  line  from 
stream  bed 
and  adjacent 
floodplain  to 
about  22' 
depth.  Bottom 
on  clay  layer. 
About  5'  of 
overburden 
which  in- 

from  stream 
channel.  Max- 
abundant  plus 
4",  about 
60%  gravel. 

ill 

f.o 

Turlock  Rock 

Co. 

P.O.  Box  548 

Turlock 

NWS<Sec.  8. 

T.  6S.,  R.  12 

E.,  MDBM. 

About  'A  mile 

northwest  of 

Cressey. 

Valley  Aggre- 
gates, Inc. 
625  J  St. 
Merced 
NEK  Sec.  3, 
T.  6  S..  R.  12 
E..  MDBM. 
About  2  miles 
northeast  of 
Cressey. 

Z 

{2 

CO 

o 

a. 

UJ 

O 

1^ 

Lithology 
similar  to  that 
of  stream  bed 
deposit. 

11 

5.2 

No  overburden. 
Maximum  size 
gravel  12". 

|| 

Dredge  tailings 
approx.  30'  high 
X  K  to  I  mile 
wide  X  9  miles 
long  extend  up- 
stream from  the 
vicinity  of  Snell- 
ing  to  the 
.MaripoHa 
County  line. 

1.1 
z-" 
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No  overburden. 
Replenished  in 
flood  staf^es. 
Abundant  cob- 
bles and  bould- 
ers which  in- 

upstream.  Maxi- 
mum size  8', 
abundant  plus 
8".  Sub-rounded 
gravel. 
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Stream  bed  de- 
posit extends  for 

downstream  from 
El  Portal.  De- 
posit ranges  up 
to  300'  in  maxi- 
mum width.  At 
least  10'  deep. 
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Satis. 

1 

" 

I-^  \o 

^                 ..!< 
^ 

- 

^ 

<M 

O  u^ 

~ 

"^ 

"^ 

I^!^ 

" 

£n 

Z  " 

(S          K 

<  " 

1 

c   «  -a 
o  ^  ^ 
Oo.  2 

Blast,  plaster 
and    concrete 
sand,  roofing 
granules 

S  S  I 

■a 

c 

It 
4j  a 

E  1  u 

li! 

10  tons  per 
hour 

a 

Simple  screen- 
ing plant. 
Scalp  ofT  plus 
No.  4  over 
vibrating 

Convey    to    a 
washing    and 
screening 
plant.  Scalp 
off    plus    yj" 
and  wash  over 
standard 
vibrating 
screen,  and 
rake  classifier. 
Stockpile  over 
reclaiming 
tunnel    which 
feeds  drying 
and  screening 

"aJ  S 

c 
^  -a  ^    , 

2     nj  -O     u 

Scalp  off  plus 
H".  Scrub 
sand  in  attri- 
tion cells, 
dewater  in 
screw  classi- 
fier, treat 
with  flotation 
reagents, 
dewater  and 
dry. 

Crush  over- 
crusher,  wash 

sand  drags, 
sand  screw. 

Excavate  from 
surf  and  dunes 
with  drag 
scraper.  Stock- 
pile above 
vibrating 
feeder. 

Excavate  from 
surf  with  drag 
scraper,  stock- 
pile    over    re- 
claiming 
tunnel. 

Excavate  with 
clamshell. 
Truck  in  end 
dump  trucks 
about  3  miles 
to  plant. 

Excavate  to 
10' depth  with 
front  end 
shovel  loader, 
which  hauls 
short  distance 
to  plant. 

Pacific  Cement 
and  Aggre- 
gates, Inc. 
Prattco  Plant 
400  .'Mabaraa 
St. 

San  Francisco 
N'.   Sec.   15, 

T.  15  S.,  R.  1 
E.,  MDB.M. 
About  1  mile 
north  of 
Seaside. 

Seaside   Sand 
and  Gravel 
P.O.  Box  513 
Marina. 
NE'4Sec.  24 
(proj.),  T.  14 
S..  R.  1  E.. 
.MDB.M. 
About  1  mile 
northwest    of 
Marina. 

Del  Monte 
Properties 
620  Market  St. 
San  Francisco 
Pit  in  SEK 
Sec.  33,T.I5S., 
R.IW., 
MDB.M. 
About  4  miles 
southwest  of 
Pacific  Grove. 

Kenneth 
Henly 
Groveland 
SEK  Sec.  35. 
T.IS.,  R17E.. 
MDBM. 
About  1  mile 
South  of  Buck 
Meadow. 

Nearly  equal 
parts  of 
quartz,  and 
feldspar  with 

of  biotite  and 
and  heavy 
minerals. 

Quartzitic 
metasedi- 
mentary  .62 

Metachert-23 

Metavol- 

Quartzi'tic'  4 
Mica  schist  3 
Quartz....   2 
Aplite 1 

No  replenish- 
ment. Com- 
pacted, unce- 
mented,  crudely 
stratified;  well- 
sorted,  medium, 
sub-angular 
sand. 

Little  to  no  over- 
burden. Replen- 
ished in  stream- 
bed  during  flood 
stage.  Maximum 
size  gravel  6"; 
few  percent  plus 
6".  Excess  of 
sand — about 
65%  sand. 

Sand  dunes  occur 
in  two  distinct 
areas  on  the  west 
side  of  the 
Monterey  Pen- 
insula. One,  due 
west  of  Pacific 
Grove  is  approx. 
l'/^  miles  long 
by  about  K 
mile  wide.  The 
other  deposit, 
southwest  of 
Pacific  Grove 
covers  an  irregu- 
lar area  of  about 
J<  sq.  mile.  The 
dunes  range  from 
a  few  feet  to 
about  30'  in 
depth. 

Reworked  hy- 
draulic mining 
debris  extends 
along  Moore 
Creek  for  about 
1  mile  to  the 
south  of  its  in- 
tersection with 
State  Hway  49. 
Deposit  is  about 
100' wide  and  at 
least  10'  deep. 

Monterey 
Peninsula 
Dune  Sand 

-Monterey 
County,  near 
Pacific  Grove 

Moore  Creek, 

Mariposa 
County,  near 

Buck  Meadow 
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No.  of 
Tests 

Range 

of 
Results 
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T3 

o  g  S 

s- 

o  "^ 

U  g 

o  i 

i! 

c    ^ 

^  b" 

.S  .2 
i  = 

S  S- 
°  Z'' 

iT 

D  3" 

in  NWK.  Sec. 
o  crush  for  hot 

'i 

About  400  tons 
per  day 

o  "2   ^ 
<   3   a 

ni-portable  plant 
ravel  plant.  Exc 
oversize  gravel  t 

II 

i 

*  2 

Wash  over 

standard 

vibrating 

mel.  Crush 

two  portable 
jaw  crushers. 

Crush  over- 
crusher. 
Screen  over 
bins  with 
standard 
vibrating 

\y  operates  a  sen 
mix  plant  near  g 
ave  screened  off 

Semi-portable 
plant.  Crush 
and  screen 
dry. 

C 

Excavate  with 
tractor-dozer 
which  pushes 
material  to 
plant.  Work 
to  water  table 
at  about  4'. 

Excavate  with 
front  end 
shovel  loader. 
Haul  in  end 
dump  trucks 
about  500'  to 
plant.  Pit  has 
6 '-8'  of  over- 
burden that 
overlies  6 '-8' 
of  sand  and 
gravel.  About 

size  gravel. 

'PI 

u  -  ^ 

Excavate 
above  water 
table  to  5' 
depth  with 
self-propelled 
scrapers:  haul 
short  distance 
to  plant. 

'i 

Bishop  En- 
gineering  and 
Const..  Inc. 
P.O.  Box  505 
Bishop. 
NEK  Sec.  24. 
T.  6  S..  R.  32 
E.,  .MDBM. 
About  3M 
miles  north  of 
Bishop. 

Hiatt's  Sand 

and  Gravel  Co. 

362  E.  Clarke 

St. 

Bishop 

SE  K  Sec.  28. 

T.  6  S..  R.  33 

E..  MDBM. 

About  2  miles 

northeast  of 

Bishop. 

Granite  Const. 
15,T.  IS  S..  R 
bed  to  8'  dept 
plant. 

Frederickson 
Bros. 

1259  65  St. 
Emeryville 
NEK  Sec.  28, 
(proj.).  T.  8 
N.,  R.  1  W., 
MDB.M. 
About  K  mile 
south  of 
Winters. 

•T3 

e 
1 

Granitic 75 

Quartzitic 
metasedi- 
mentary 
rocks  .9-17 

Quartzite 

5-10 

.Andesite- 
basalt.-2-6 

Rhyolite...! 

Metagray- 
wacke...63 

Schist 21 

Vein  quartz  8 

Basaltic 7 

Chert 1 

ill 

1  ti 

Siltstonc.lO 

Schist 9 

Limestone.   8 
Vein 

quartz...   5 
Silica 
carbonate 

rock 4 

Chert 3 

Greenstone 

2 

Limonite 

nodule...   2 
Calcite..-.  2 
Volcanic 

rock 2 

Agate 1 

Serpentinite 

13-27 

Volcanic 

rocks: 

basalt.. 4-16 

andesite..  6 

dacite- 
rhyolite 

8-11 

Sandstone 

12-23 

Metasand- 

stone...8-23 

Overburden 
ranges  from  I ' 
on  floodplain.  to 
10'  on  terrace 
deposits.  No  re- 
plenishment. 

5*.  Abundant 
plus  IM'-  Sub- 
rounded  gravel. 

Replenished  in 
flood  stages; 
little  or  no  over- 
burden. Maxi- 
mum size  6" 
diminishes  down- 
stream. Sub- 
angular  to  sub- 
rounded  gravel. 

Little  or  no  over- 
burden; some  re- 
plenishment; 
average  maxi- 
mum size  about 
3",  some  larger 
boulders  present. 
Excess  of  sand 
over  gravel.  Sub- 
angular  to  sub- 
rounded  gravel. 

Little  to  no  over- 
burden. No  re- 
plenishment 
since  Monticcllo 
dam  built.  Max- 
imum size  6'. 
abundant  plus 
IH".  Sub-angu- 
lar to  sub- 
rounded  gravel. 

Floodplain  and 
terrace  deposit 
extends  for  sev- 
eral miles  north 
of  Bishop.  Flood- 
plain  deposits 
range  up  to  SOO' 
in  width  and  are 
at  least  10' deep. 

Stream  bed  de- 
posit extends  for 
about  6  miles 
downstream 
from  intersection 
with  north  fork; 
width  ranges 
from  100-1.000'. 
shallow  deposit. 

Stream  bed  de- 
posit extends  for 
about  3  miles 
downstream  from 
confluence  with 
Silver  Creek  to 
edge  of  valley. 
Width  ranges, 
from  20O'-800'; 
shallow  deposit. 

Stream  bed  de- 
posit extends 
about  4  miles 
upstream  from 
Winters.  Aver- 
age width  about 
750':  at  least 
40'  deep. 

>     3 

1-^ 

1 

3 

8.^ 
£8" 

County, 
approx.  IS 
miles  northeast 
of  Hollister 

i'i 

o'E 

m 
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sand  and 
gravel,  ce- 
ment-treated 
base,  road 
base 

Concrete  and 
bituminous 
sand  and 
gravel,  road 
base 

111 

Concrete  sand 
and  gravel 

1  = 

5 

i 

i 
Ml 

Cl. 

II 

c 

crushing  plant. 
Crush  in  jaw 
and  cone 
crushers.  Dry 

standard  vi- 
bratory 

Wash  over 
standard  vi- 
brating 
screens;  wash 
sand  in  screw, 
drag  and  rake. 
Crush  over- 
size in  gyra- 
tory and  roll 
crushers. 

Semi-portable 
screening 
plant;  wash 
over  standard 
vibrating 
screens;  de- 
water  sand 
with  screw. 

ti^i^ 

dragline  to 
water  table  at 
about  5'. 
Haul  in  bot- 
tom dump 
trucks  a  short 

plant. 

Excavate  to 
depth  of 
about  60'  with 
8  cubic  yard 
walking  drag 
line.  Haul 
about  3  miles 
to  plant  in 
bottom  dump 
trucks.  Dig 
behind  berm 
to  avoid  mud- 
dying stream 
above  resort 
area.  Few 
percent  plus 
2'. 

Excavate  in 
stream  bed 
with  4  cubic 
yard  walking 
dragline  to 
about  25' 
depth.  Load 
into  field 
bunker  and 
haul  in  bottom 
dump  trucks 
about  1000' 
to  plant.  Few 
percent  plus 
ly.  Some 
clay  lenses 
present. 

Excavate  with 
dragline  to 
about  5' 
depth.  Haul 
short  distance 
to  plant.  Max- 
imum size  6". 
Slight  excess 
of  gravel  over 
sand.  Replen- 
ished in  flood 

|1| 

&  Gravel  Co. 
P.O.  Box  66 
•Madison 
SWM  Sec.  28, 
(proj.),  T.  8 
N..  R.  1  W., 
MDBM. 
About  1  mile 
southwest  of 
Winters. 

Basalt  Rock 
Co.,  Inc. 
P.O.  Box  540 
Napa 
Plant  in 
Healdsburg. 
Pit  in  NEJ< 
Sec.  9  (proj.) 
T.8N..  R.9W., 
.VIDBM. 
About  3  miles 
south  of 
Healdsburg. 

Basalt  Rock 
Co..  Inc. 
P.O.  Box  540 
Napa 
(Windsor 
plant) 

NEX  Sec.  21 
(proi.),T.8N., 
R.9W., 
MDB.M. 
About  5  miles 
south  of 
Healdsburg. 

Cloverdale 
Ready  .Mix 
First  St. 
Cloverdale 
SWJ<  Sec.  7, 
T.11N.,R.10 
W.,  MDB.M. 
East  edge  of 
Cloverdale. 

(/> 

1— 

V) 

o 

Q. 
LU 
O 

P 

Metabasic 

igneous 

13-17 

Vein 

quartz. ..3-5 
Limestone 

1-5 

1l. 

Graywacke51 
.Metabasic 
igneous.  .23 

Chert 20 

Veinquartz  5 
Basalt 1 

is 

W  Ik 

No  overburden; 
replenishment  in 
flood  stage. 

of  gravel  dimin- 
ishes from  6"  at 
Cloverdale  to  3" 
at  Healdsburg. 
Proportion  of 
gravel  to  sand 
decreases  down- 
stream. About 
50%  sand  near 
Windsor.  Sub- 
angular  to  sub- 
rounded  gravel. 

Stream  bars 
occur  along  the 
Russian  River 
from  Cloverdale 
south  to  the 

a  distance  of 
about  45  miles. 
Bars  range  up 
to  1500'  in 
length  and  up  to 
700'  in  width. 
Deep  deposit — 
60'  deep  at 
Healdsburg. 
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6  % 

Concrete  sand 
and  gravel, 
road  base 

a 

h 

Estimated  50 
tons  per  hour 

1 

S-5 

Screening 
plant;  wash 
over  standard 
vibrating 

screw  for  sand 
preparation. 
Scalp  off  plus 

Simple  screen- 
ing plant: 
scalp  off  plus 
IM';  wash 
over  standard 
vibrating 

classify  sand 

Simple  screen- 
ing plant: 
scalp  off  plus 
IH";  wash 
over  vibrating 

Dump  into 
grizzly  or 
stockpile  and 
bulldoze  into 
grizzly.  Wash 
over  standard 
vibrating 
screens.  Crush 
plus  ly"  in 
gyratory 
crusher.  Use 
rod  mill  to 
manufacture 
some  fine  sand 
from  pea  grav- 
el and  combine 
with  natural 
sand  prepared 
in  48"  Wcmco 

cyclone  to  re- 
cover fine 
sand. 

Stage.  Abun- 
dant plus  2>^* 
gravel.  Stock- 
pile in  winter. 

Excavate 
behind  berm 
in  stream  bed 
with  dragline 
to  about  50'. 
Haul  in  end 
dump  trucks 
about  1000' 
to  plant. 

Excavates 
behind  berm 
in  stream  bed 
with  dragline 
to  about  25' 
depth.  Haul 
in  end  dump 
trucks  about 
0.2  mile  to 
plant.  Also 
process 
crushed  cal- 
cined ore  from 
GuerneviUe 
quicksilver 
mine.  Gravel 
extends  to  70' 
depth  in  water 
well  for  plant. 

Excavate 
behind  bcrm 
in  stream  bed 
with  drag  line. 
Haul  in  end 
dump  truck 
short  distance 
to  plant. 

Excavate 
selectively 
from  several 

bed.  Dig  be- 
hind bcrm 
with  draglines 
to  20'  depths. 
Load  in 
bottom  dump 
trucks  and 
scrapers  for 
haul  of  about 
0.3  mile  to 
plant.  Few  % 
plus  2li",  3' 
max.  At  plant, 
gravel  is  pres- 
ent to  depth  of 
about  60'  (per 
operator). 

Hein  Bros. 

Basalt  Rock 

Co. 

P.O.  Box  162 

Petaluma 

SWKSec.  9, 

(proj.),T.8N.. 

R.9W., 

MDBM. 

About  3}', 

miles  south  of 

Healdsburg. 

.Marshall 
Maxwell,  Inc. 
1330  King  St. 
Santa  Rosa 
SWy,  Sec.  29, 
T8.\.,  R.9W., 
.MDBM. 
About  6!'i 
miles  east  of 
GuerneviUe. 

.Mirabel  Sand 
Sand  and 
Gravel  (Wm. 
Fargo  leased 
from  Camgros) 
.Mirabel  Park 
SE'.-4.  Sec.  31, 
T.8.\..  R.9W., 
.MDBM. 
About  5  miles 
east  of 
GuerneviUe. 

Windsor  Sand 
and  Gravel 
P.O.  Box  145 
Windsor 
SW.!.i  Sec.  21 
(proj.),T.8N., 
R.9W., 
MDBM. 
About  6  miles 
south  of 
Healdsburg. 
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Concrete  and 

sand  and 
gravel 

■a 

o  "^ 
U  5 

•13 

U   S   S 

Concrete  and 
bituminous 
sand  and 
gravel 

!§ 

§1 

c 
O    g 

2   2 

Crush  over- 

crusher.  Wash 
over  standard 
vibrating 

steel  bunkers. 

Crush  plus 
Xli"  in  2  jaw 
and  gyratory 
(one)  crushers. 
Wash  over 
standard 
vibrating 
screens  and 
sand  screw. 

Scalp  off  plus 
IM".  wash 
minus  IM' in 
two  trommel 
screens,  sand 

Scalp  off  plus 
IM"  in  trom- 
mel screen. 
Crush  over- 
jaw  and  2 
secondary  cone 
crushers.  Wash 
over  standard 
vibrating 
screens;  sand 
drags  (2). 

Crush  plus 
IM'in3 
gyratory  cone 
crushers. 
Wash  over 
standard 
vibrating 
screens;  hy- 
draulic sand 
sizing  tank, 
dewatering 

if 

Excavates 
from  pit  in 
floodplain  to 
12'  depth. 
Bottom  on 
clay  layer. 
Haul  few  hun- 
dred feet  in 
end  dump 
truck  to  plant. 

Excavate 
from  pits 
1,000'  X  500' 
in  floodplain, 
to  depths  of 
15'.  Bottom 
on  siltv  clay 
layer.  Haul  in 
end  dump 
trucks  short 
distance  to 
plant.  Maxi- 

Tra^eri^V. 
Four-five  feet 
ofoverburden. 

Excavate,  with 
dragline  from 

channel,  to 
depths  of 
about  18'. 
Haul  short 
distance  to 
plant  in  truck. 

Excavate  from 
pit  2,000'  X 
750'  in  flood- 
plain  with  2 
draglines,  to 
depth  of 
approx.  35'. 
Haul  in  bottom 
dump  trucks 
about  2,000' 
to  plant.  Over- 
burden is  15' 
thick.  Gravelly 
layer  is  20' 
thick. 
Bottom  on 
layer  of  gravel 
encrusted  with 
iron  oxide. 
8"  maximum. 

Excavate  with 
dragline  from 
pit  in  flood- 
plain,  to 
depths  of  20'. 
Haul  in  end 
dump  truck 
about  1.500' 
to  plant.  4' 

Overburden 

C.  B.  Hines, 

6975  N.  Dower 

Ave. 

Fresno. 

SE  K  Sec.  35. 

T.  12  S..  R.  18 

E..  MDB.M. 

About  3  m 

miles  west  of 

Herndon. 

Industrial  As- 
phalt Inc. 
3143  South 
Hiway  99. 
Fresno 

SW  K  Sec.  20. 
T.  12  S..  R.  20 
E..  MDB.M. 
About  2  miles 
north  of  Pine- 
dale,  in  Ma- 
dera County. 

Miller  Bros. 

7700  N. 

Blythe. 

Fresno. 

SW  K  Sec.  26. 

T.  12  S..  R.  19 

E..  MDBM. 

About  2  miles 

northeast  of 

Herndon. 

Pacific  Cement 
and  Aggre- 
gates, Inc. 
400  Alabama 
St. 

San  Francisco 
SE  K  Sec.  36, 
T.  11S..R.20 
E.,  MDB.M. 
About  4', 
miles  south  of 
Friant. 

River  Rock 

Products. 

P.O.  Box  1319. 

Fresno. 

SE  'A  Sec.  27. 

T.  12  S.,  R. 

19  E., 

MDBM. 

About  2  miles 

northeast  of 

Herndon. 
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Scalp  off 
IH'-and 
in  primar 

cone  (2) 
crushers, 
over  vibr, 
screens,  5 
sand  sere 

Scalp  off 

in  two  gy 
tory  crus 
Wash  ov. 
standard 
vibrating 
screens  s; 
drag,  san 

Scalp  ov( 
volving  t 
mel  scree 
crush  plu 
lM'in2 
tory  crus 
Wash  ov. 
standard 
vibrating 

sand  sere 

Wash  ov. 
trommel 

and  scree 
portable 

£^ 

Excavate  from 
floodplain  ad- 
jacent to 
stream  with 
dragline,  to 
about  10'. 
Bottom  on  2' 
clay  layer. 
Grave!  re- 
ported in  well 
near  plant  to 
depth  of  70'. 
Haul  about 
0.7  mile,  in 

1 

^     "=*   w 

w     u     C 

Excavate  from 
stream  bed 
and  adjacent 
floodplain  with 
dragline.  Work 
to  12'  depth 
limit,  bottom 
on  clay  layer. 
4"  maximum. 
Overburden 
increases  to  3 ' 
away  from 
channel. 

Excavate  with 
dragline  from 
stream  bed 
and  adjacent 
floodplain— to 
depths  of  6- 
20'.  Haul  in 
bottom  dump 
trucks  3.4 
miles  east  to 
plant.  4"  maxi- 

overburden  up 
to  3' in  places. 

Excavate  with 
dragline  from 
pit  1,000'  X 
500'  X  40' in 
floodplain. 
Overburden 
up  to  20'  in 
places. 

-o                 .  - 

-. 

.-S        ^    .         1 

ill 
Ija 

San  Joaquin 
Rock  Co.. 
1926  Michi- 
gan, 
Fresno. 
SW  A  Sec.  10 
T.  II  S.,  R.  2 
E.,  MDBM. 
Pit  in  NE  K 
Sec.  10. 
About  6  miles 
south  of  Friar 
Dam. 

Stewart  and 
Nuss,  Inc. 
410  Thornc 
Ave. 
Fresno 
Herndon  #2 
plant.  SE  K 
Sec.  26,  T.  12 
S.,  R.  19  E.. 
MDBM. 
About  3  mile! 
northeast  of 
Herndon. 

Stewart  and 
Nuss.  Inc. 
410  Thorne 
Ave. 
Fresno. 
Hcrndon 
Plant.  SE  K 
Sec.  31,  T.  12 
S..  R.  19  E., 
MDBM. 
About  1  mile 
northeast  of 
Herndon.  Pit 
in  SW  K  Sec 
35,  T.  12  S.. 
R.  18  E., 
MDBM. 

Volpa 
Brothers, 
233  Ncilscn, 
Fresno. 
NEK  Sec.  15 
T.  12  S..  R.  2 
E.,  MDBM. 
About  4  mile 
north  of  Pine 
dale. 
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Is 

6  s 

Concrete 
sand  and 
gravel 

i 

iJ 

11 

.i  ^ 
ill 

100-125  tons 
per  hour 

E 

a 

Front-end 
shovel  loader 
feeds  a  Cedar 
Rapids  dry. 
portable  crush- 
ing plant 
which  consists 
of  a  primary 
jaw  (set  at 
2").  secondary 
roll  crushers, 
and  vibrating 

Primary  jaw, 
secondary  roll 

brating 

Rescreen 
slurry.  Plus 
No.  8  scalped 
off.  Minus  no. 
8  classified 
in  hydraulic 
tank,  dewat- 
ered  in  3  sand 

combined 
with  coarse 
sizes,  and 
stockpiled. 

Wash  over 
standard  vi- 
brating screens 
into  bunkers 
of  ready  mix 
plant. 

c 
-£■ 

c 

Excavate  from 
bowl-shaped, 
dry  pit,  ap- 
prox. 1000' in 
diameter  and 
about  300' 
deep.  Work 
in  benches 
with  bulldoz- 
ers that  rip 
and  doze  to  a 
stockpile. 
Weathered 
portion  35- 
100'  thick. 
From  3-30'  of 
overburden. 

Excavate  with 
tractor-rippers 
from  pit. 
Work  in  20' 
benches;  work- 
ing face  100' 
high. 

Hydraulic 
with  2  moni- 
tors that  sluice 
material 
downhill  to 
plant  via  a 
24"  X  12' 
wooden  flume, 
1500'  long. 

Excavate  from 

open  cut  lOa)' 
wide  I  500' 
long  X  40' 
high.  Bulldoze 
sand  off  top  of 
w'orking  face. 
Load  trucks 
with  front-end 
shovel  loader 
for  haul  of 
about  0.25  mile 
to  plant.  De- 
posit is  cross- 
bedded and 
contains  lenses 
of  coarse  and 
fine  sand  about 
20'  thick  with 
an  occasional 
gravel  interbed 
about  2'  thick 
(with  H' 

Santa  Clara 
Sand  and 
Gravel  Co. 
P.O.  Box  638 
Santa  Clara. 
SEy,  Sec.  22. 
T.  7  S.,  R.  2 
W.,  MDB.M. 
About  2  miles 
southwest  of 
Cupertino. 

A.  F.  Voss 
10445  Stevens 
Creek  Rd. 
Cupertino 
SWK  Sec.  22. 
T.  7  S.,  R.  2 
W..  MDBM. 
About  2<A 
miles  south- 
west of 
Cupertino. 

Central  Sup- 
ply Co. 
P.O.  Box  151 
Watsonville 

SEy,  Sec.  10. 

T.  10  S.,  R.  2 
W.,  .MDB.M. 
About  1  mile 
northeast  of 
Felton. 

1      Ss'^«§^"'5 

•i  ^^  E  2iSoS  2  J,  g 
cSj§xJzh&'<E5 

Lithology 
similar  to 
Los  Banos 
Creek  deposit. 

i 

(5 

c 

Chert 2 

Vein 
quartz,  .  <1 

About  60% 
quartz.  40% 
feldspar, 
minor  heavy 
minerals. 

Little  or  no  over- 
burden. Maxi- 
mum size  gravel 
6",  occasional 
14'  boulders 
present.  Sub- 
rounded  to  sub- 
angular  gravel. 

Overburden 
ranges  from  a 
few  feet,  to  over 
30' of  silt.  Aver- 
age size  gravel 
3"  in  silt,  clay 
and  sand  ma- 
trix. Locally, 
conglomerate  is 
cemented  and 
well-indurated. 
Some  1 '  boulders 
present.  A 
brown,  weath- 
ered zone,  35- 
100'  thick,  over- 
lies a  blue  re- 
duced zone.  Clay 
content  which  is 
related  to  the 
degree  of  oxida- 
tion is  higher  in 
the  brown  zone. 
Sub-angular  to 
sub-rounded 
gravel. 

Slight  soil  over- 
burden. Poorly- 
consolidated 
crossbedded, 
well-sorted,  un- 
cemented,  fine- 
medium  sand, 
with  some  thin 
gravel  beds  up 
to  2'  thick. 
Gravel  rarely 
exceed  maximum 
size  of  2K".  De- 
posit appears  to 

material  with 
depths. 

Stream  bed  de- 
posit extends  for 
about  1  mile 
from  a  point 
about  3K  miles 
south  of  High- 
way 152.  About 
800'  wide  and 
at  least  6'  deep. 

The  Santa  Clara 
Formation, 
which  occurs  on 
the  west  side  of 
the  Santa  Clara 
Valley  in  the 
low  lying  foothill 
areas,  contains 
crudely  stratified 
conglomerate 
layers,  up  to  30' 
thick,  interbed- 
ded  with  sand, 
silt  and  clay 
layers  up  to  10' 
thick.  The  con- 
glomerate unit 
trends  northwest 
and  dips  about 
30°  to  the  north- 
east along 
Stevens  Creek 
road  where  about 
50  acres  have 
been  commer- 
cially developed. 

About  200'  of 
arkosic  sand- 

the  Miocene 
Santa  Margarita 
Formation  in 
the  Scott  Valley 
area.  The  for- 
mation crops 

mile  long  area 
between  Felton 
and  Santa  Cruz, 
and  ranges  from 
2  to  3  miles  in 
width. 

San  Luis 
Creek, 

.Merced 
County,  near 
Los  Banos 

n 

I/)  u. 

1 

III 

n   *'    ^ 

48 


California  Division  of  Mines  and  Geology 


[Bull.   180-B 


z 
O 
1— 
< 

N 

-1 
1— 
Z3 

s 
a 

I 
1 

J3 

6 

IJI 

o 

- 

cl 

- 

- 

J 

Tj.i 

e  a 

o 

K  2g 

S 

- 

S 

3     U 

■^1 

1 

I-s^ 

*. 

- 

2 

ii 

|5 

11 

< 

1 

c 

o 

2s:- 

6 

- 

d 

as 
"6 

(5 

1 

o 

^S^ 

" 

- 

5 

i^ 

(5  °i^ 

|2 

i^ 

c2  °<5 

<" 

1 

6 
1 

K 

-D 

1 

i  8 

T3 

«i-o"a 
y  -a  >  -a 

it 

§1 

-§  i 
<  s 

^1 

si 
1 

Uli  il'2|l'll|i^li^ 

•^   „   £-_J-n   E   3   S       1   ^ 

Ill's  Mi  fi'sfiil 

0.  i  StS  sbiBiliKsSnS 

E 
E  » 

iiiiiiilliiiiiiiii 

all E lil^il 8 ll Is 

l!l 

X^2   SOZ!-'5:<'il£ 

a,  E<.SScZtn2i-^<  ct. 

(/) 

1— 
en 

o 

a. 
Ill 
O 

11 

c   •» 

10 
S   c 

■gg 

•  .2 

z-3 

ll 

ll 

S  c 

\5 

19641 


Sand  and  Gravel  in  Central  California 


49 


•" 

S 

2 

- 

Satis. 

J 

^ 

SS  SS  1  5 

1 

1              1 

1           1 

1 

-  1  --*  1  "■         1         1       1 "  2^  1    2 

1 

■^»"        h- 
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^  2^ 
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2S 

10 
19.8 
23.2 
21.2 

- 

o        °^    o  "^ 
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^ 

o  so 

2 

°2:i; 

-: 

1 

"si:: 

^ 

- 

9  „-- 

"^ 

o 

^S^ 

■"^ 

^ 

-9       1 

o 

2.64 
2.69 
2.67 

Tf 

—          r»> 

S 

^0         K    gS 

S 

o 

^        r-. 

^ 

^ 

55 

No.  of 
tests 

Range 

of 
results 

i  " 

z  - 

(2       E 

1^ 

No.  of 

Range 

of 
results 

< 

XI 
1 

t  Bay.  Sonoma 
R.  6  W.  Plant 

Concrete  and 

sand  and 
gravel,  plaster 
sand 

Concrete  and 

bituminous 
sand  and 
gravel 

S 

c3  5  M  S 

E 
■£ 

uZ 
■f  !- 

o    g 

c 

ii 

mels.  Minus 
No.  4  is  classi- 
fied at  first 
plant  by  two 
sand  screws. 
Fine  sand  is 
reclaimed 
from  bowl 
classifier  with 
a  sand  drag. 

> 

t  Schellville  and 
creening  plant  in 

Crush  over- 
size in  primary 

onda'ry  con^e 
crushers.  Wash 
over  standard 
vibrating 

Crush  over- 
size in  primary 
jaw  and  sec- 
ondary cone 
crushers.  Wash 
over  standard 
vibrating 
screens  and  in 
sand  screw. 
Have  gold- 
saving  device. 

E 

Primary  jaw 
crusher,  stand- 
ard vibratory 

type  sand 
classifier;  wash 

2',".  but 
large  boulders 

Deposit  finer 
at  surface; 
boulders  at 
depth. 

c3-2 

^  -T3 

Excavate  with 
suction  dredge 
from  pit  in 
terrace.  Pump 
slurry  several 
hundred  feet 
to  plant. 

Excavate  with 
dragline  which 
works  behind 
berm  to  avoid 
stream  bed. 
Truck  about 
'.  mile  to 
plant. 

^  1 

-D     = 

with  front  end 
loader  to  4' 
depth  above 
water  table; 
haul  in  end 
dump  about  1 
mile  to  plant. 

J,     g 

CI.  §■ 

_E     3 

Munn  and 

Perkins 

P.O.  Box  1092 

Modesto 

SW  K  Sec.  15. 

T.  2  S..  R.  9 

E..  MDB.M. 

About  3  miles 

southeast  of 

Escalon. 

Standard  Rock 
Co. 

P.O.  Box  696 
Escalon 
NW  KSec.  10. 
T.  2  S..  R.  10 
E..  MDB.M. 
About  1  mile 
west  of  Oak- 
dale. 

1 1 

"is 

Harold  Smith 
and  Son 
Contr. 

P.O.  Box  232 
St.  Helena 
SE  '4  Sec.  36. 
T.  8  N.,  R.  6 
W..  MDBM. 

Approx.  M 

Predominantly 
sandstone  and 
miscellaneous 
basic  volcanic 
rocks:  chert, 
tuff,  and  ser- 
pentine. 
(Data  from 
Div.  of 
Hways.) 

Predominantly 
volcanic  rock 
types  with 
tuff,  serpen- 
tine, opal  and 
silica  carbo- 
nate rock. 
(Data  from 
Div.  of 
Hways.) 

Granitic 

15-25 

Quartzitic 
metasedi- 
mentary 
rock..20± 

Greenstone 

20  ± 

Tertiary  vol- 
canic rock 
15-20 

Vein  quartz 
2-5 

Basic  igneous 
rock... 1-5 

Schist. ...1-5 

(Calif.  Jour. 

mines  and 

Geol..  Jan. 

1955.  p.  61). 

Graywacke.. 
90 
Greenstone   6 
"Sonoma  vol- 
canics"  ..3 
Shale 1 

No  overburden 
and  no  replen- 
ishment. .Maxi- 
mum size  4". 
Sub-angular  to 
sub-rounded 

Slight  over- 
burden. Over- 
grown with  trees 
and  brush.  Re- 
plenished in 
flood  stages. 
.Maximum  size 
8"  at  Sonoma 
decreases  to  4" 

Schellville.  Defi- 
cient in  fine 
sand.  Sub-angu- 
lar to  sub- 
rounded  gravel. 

Overburden 
ranges  from  3  to 
10'.  No  replen- 
ishment. Terrace 
deposits  are  de- 
ficient  in  gravel, 
containing  up  to 
70%  sand;  with 

of  S'.  .Maximum 
size  gravel  in 
floodplain  is  5' 
near  Oakdale. 
larger  cobbles 
upstream  near 
Knights  Ferry. 
Sub-rounded 
gravel. 

No  overburden, 
replenished  in 
flood  stage,  maxi- 

Sub-angular  to 

sub-rounded 

gravel. 

Stream  bed  de- 
posit, narrow  and 
shallow,  is  lim- 
ited in  extent  to 
approx.  IS.CXX) 
cubic  yards,  lo- 
cated near  city 
limits  of  Santa 
Rosa.  About  10' 
of  gravel  remains 
above  clay  layer. 

Stream  bed  de- 
posit extends 
from  Schellville 
to  Glen  Ellen;  a 
distance  of  about 
9  miles.  Narrow 
deposit  is  about 
60'  deep.  Largest 
bar  containing 
about  10,000 
cubic  yards  is 
located  2  miles 
below  city  of 
Sonoma  (1958). 

Sand  and  gravel 
occur  in  the 
floodplain  and 
older  terraces 
between  Knights 
Ferry  and  River- 
bank,  a  distance 
of  about  18 
miles.  Deposit, 
including  ter- 
races, ranges 
from  y,  to  1  mile 
in  width.  Depth 

able;  is  deep  as 
18'  on  irregular 
bedrock  near 
Oakdale.  Near 
Riverbank.  the 
terraces  deposits 
are  up  to  30' 
deep. 

Stream  bed  de- 
posit extends  for 
about  2  miles  up- 
stream from  its 

Napa  River; 
width  varies 
from  50-500'; 
shallow  deposit. 

Santa  Rosa 
Creek, 

Sonoma 
County,  near 
Santa  Rosa 

Sonoma 
Creek, 

Sonoma 
County,  near 
Sonoma 

Stanislaus 
River, 

San  Joaquin 
and  Stanislaus 
Counties,  near 
Oakdale 

Sulphur 
Creek, 

Napa  County, 
near  St.  Helena 
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Abrasion 
(percent  loss) 
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26.8 
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Absorption 
(percent) 

1 
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1      2 

osH 

6              1  "^ 

o5 

1 
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r^ 

d  2  -^ 

1 
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SpeciRc 

Gravity 

1 
(5 

- 

_      0; 

Tf 

c. 

BS 

■D 

J 

1 

^2^ 

^ 

^ 

1 
1 
1 

Z  " 

Average 
1958-61 

i^ 

Ti 

1^ 

i 

I 

1 

iZ 

Products 

Concrete  sand 
and  gravel, 
drain  gravel 

Concrete  and 
bituminous 
sand  and 
gravel,  road 
base 

V  -a 

c  "O    > 

gen 

«T3 

Concrete 
sand  and 
gravel 

Reported 
Capacity 

Approx.  200 
tons  per  hour 

250  tons  per 
hour  pre- 
pared; 150 
tons  per  hour 
dry 

5. 

a 

8| 

^1 

.1 !" 

U3   2 

a 

•  •£ 

i 

Crush  in  pri- 
mary jaw, 
secondary 
cone.  Wash 
over  standard 
vibrating 
screens  and 
sand  screw. 

Crush  plus  5" 
in  primary 
jaw;  second- 
ary crushing 
in  two  gyra- 
tory crushers. 
Wash  over 
standard 
vibrating 
screens  and 
sand  screw. 

Crush  over- 
size with  jaw 
crusher.  Wash 
over  standard 
vibrating 
screens;  sand 
drag. 

Screen  off' 
plus  no.  4. 
wash  over 
screens.  De- 
water  sand 
with  drag. 

Crush  plus 
y,"  in  pri- 
mary jaw  and 
secondary 
cone  crush- 
ers. Wash 
over  standard 
vibrating 
screen;  sand 
drag. 

•=^ 

E.xcavate  from 
stream  bed  to 
about  20' 
depth  with 
dragline.  Haul 
about  500'  to 
plant. 

Excavate  with 
dragline  from 
dry  pit  in 
floodplain— to 
12' depth. 
L-Md  end 
dump  trucks 
for  haul  of 
about  1  mile 
east  to  plant. 

Excavate  from 
stream  bed, 
with  slackline 
cableway,  to 
depths  of  22- 
40'.  Bucket 
empties  di- 
rectly into 
plant.  .Maxi- 
mum size  4" 

Excavate  from 
dry  pit  in 
adjacent  ter- 
race, which  is 
25'  higher, 
with  dragline. 
Strip  off  4-10' 
of  overburden 
to  obtain  sand 
up  to  40'  deep. 

Excavate  with 
slacklinc 
cablcway  from 
stream  bed  to 
depths  of  12- 
30',  bottom 
on  clay  layer. 
Approx.  70% 
sand;  3" 

Ijl 

o 

E.  F.  Quiram 
&  Sons 

406  Garden  St. 
PorterviUe 
SWKSec.31. 
T.  21  S..  R.  28 
E..  MDB.M. 
About  y,  mile 
east  of  Porter- 
viUe. 

Sequoia  Rock 
Co. 

P.O.  Box  912 
PorterviUe 
NE  '4  Sec.  3. 
T.  22  S.,  R.  28 
E..  MDBM. 
About  4  miles 
east  of  Porter- 
viUe. 

Pit  in  NE  4 
Sec.  4. 

Sand  and 
Gravel  Co., 
Inc. 

2402  McHenry 
Ave. 
Modesto 
NWji  Sec.  1. 
T.  4  S..  R.  10 
E..  .VIDB.\I. 
About  4  miles 
southwest  of 
Watcrford. 

Hughson 
Gravel  Plant 
P.O.  Box  35 
Hughson 

sv.y^  S«.  3. 
r.  4  s.,  R.  10 

E.,  MDB.M. 
About  5  miles 
west  of 
Watcrford. 

CO 

2 

UJ 

Granitic  30 
Greenstone 

22 
Quartzite  -36 
Gabbroic.-.8 

Schist 3 

Phyllite.-.-l 

(Data  from 

USBR) 

Quartzitic 
metasedi- 
mentary..53 

.Meta- 
voIcanic..I3 

Greenstone 

Gneissic 

granite..-  4 
Hornfels.-  4 
Granitic...  3 
Diorite- 

gabbro...   3 
Siliceous 

volcanic.  3 
Volcanic...  3 
Vein 

quartz 1 

Amphibolite 
1 

Ic 

11 

Overburden  on 
floodplain  is 
from  8-12' deep. 
No  replenish- 

cess  Dam  built. 
Abundant  plus 
5'  gravel,  many 
4'  boulders 
present.  High 

sand  in  flood- 
plain.  Stream 
bed  becomes  ex- 
cessively sandy 
at  PorterviUe. 
Sub-rounded 
gravel. 

Little  overbur- 
den; no  replen- 
ishment. Maxi- 
mum size  of 
gravel  is  8*  up- 
stream, dimin- 
ishing to  3* 
maximum  about 
5  miles  east  of 
Modesto.  At 
this  point  de- 
posit contains 
about  70%  sand; 
bctow  this  point 
deposit  is  pre- 
dominantly 
sandy.  Sub- 
rounded  gravel. 

Stream  bed  and 
floodplain  de- 
posit extends  for 
about  S  miles 
below  Success 
Dam.  Stream 
bed  is  partially 
depleted.  Flood- 
plain  has  aver- 
age width  of 

row  channel, 
shallow  deposits 
—bottom  at  12' 
on  thick  silt 
layer. 

Stream  bed  and 
floodplain  de- 
posits extend 
from  Empire  to 
Watcrford.  a 
distance  of  about 
8  miles.  Deposits 
along  this  stretch 
are  restricted  to 
the  narrow,  ac- 
tive floodplain 
which  is  about 
100' in  maximum 
width.  Adjacent 
terraces  contain 
gravel  at  depth, 
but  overburden 

Above  Water- 
ford,  the  flood- 
plain  extends 
for  about  5  miles 
with  an  average 
width  of  >^  mile. 
Gravels  extend 
to  depths  of  over 
70'  in  places  in 
the  stream  bed. 
However,  occa- 
sional clay  lay- 
ers up  to  18' 
thick  and/or 

1.1 

1'. 

E    - 

3  .;• 
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Satis. 
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00  5?  W 
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00  -*  OJ 
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d  2  S 
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^ 

^^^ 

« 

^  o?q 

o 
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Z^ 

cS      (5 

< 
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Concrete  and 
bituminous 
sand  and 
gravel,  road 
base 

Concrete 
gravel, 
bituminous 
sand  and 
gravel 

Concrete 
sand  and 
gravel,  road 
base 

c   ^ 
E  'S 
1  " 

"S  1  «i 

J,    w    C 

aS  e 

ui 
Hi 

«j  E  ™ 

6t 

Standard  Materials,  operates  a  portable,  dry,  crushing  and  screening  plant 

in  the  NWJ<  Sec.  1.  T.  4  S.,  R.  10  E.,  MDBM.,  to  produce  bituminous 

aggregate  for  hot  plant  on  premises.  Excavate  to  about  70'  depth  from 

stream  bed  with  slackline  cableway.  Pit  is  adjacent  to 

American  Sand  and  Gravel  Co's.  pit. 

g  1 

i 

ll 

■a  5 

O. 

Crush  over- 
size in  primary 
,aw.  2  sec- 
ondary  cone 
crushers. 
Wash  in  log 
washer,  over 
standard 
vibrating 

drag. 

Crush  over- 
size in  pri- 
mary jaw  and 
secondary 
cone  crush- 
ers. Wash 
over  standard 
vibrating 

Stockpile. 
Feed  plant 
with  tractor 
shovel.  Crush 

primary  jaw 
and  secondary 
cone  crushers. 
Wash  over 
standard 
vibrating 

classify  sand 

Crush  over- 
size in  pri- 
mary jaw  and 
secondary 
cone  crush- 
ers. Wash 
over  standard 
vibrating 
screens;  2 
sand  rakes. 

Crush  over- 
size in  gyra- 
tory crusher. 
Wash  over 
standard 
vibrating 
screens,  sand 
drag. 

Excavate  with 
slacklinc 
cableway  from 
stream  bed, 
to  20'  depth. 
Bottom  on 
clay.  Bucket 
empties  di- 
rectly into 
plant.  4" 

Excavate  with 
dragline  from 
floodplain. 
Haul  in  trucks 
about  0.2 
miles  to  plant. 
.Maximum 
size  8". 

Excavate  with 
dragline  from 
stream  bed  to 
depths  of  7- 
12'.  Bottom 
on  "hard 
pan".  Haul  in 
bottom  dump 
trucks  to 
plant. 

Excavate  from 
stream  bed. 
with  dragline 
and  slackline 
cableway,  to 
30'  depth. 
Bottom  on 
cemented 
gravel  layer. 
.J^bundant 
plus  r  gravel. 

Excavate  with 
dragline  from 
stream  bed, 
to  depths  of 
50-70'.  Several 
clay  layers 
present.  Max- 

Putnam  Sand 
and  Gravel 
Co.,  Inc. 
P.O.  Box  486 
Modesto 
SWK  Sec.  33, 
T.  3  S.,  11  E., 
MDB.M. 
1  mile  south- 
west of 
Waterford. 

George  and 

Wendell  G. 

Reed 

529  Covena 

Ave. 

Modesto 

SEM  Sec.  25. 

T.  3S.,  R.  11 

E.,  MDBM. 

fPlant) 

Pit  in  NWK 

Sec.  36,  T.  3 

S.,  R.  11  E., 

MDB.M. 

About  2"i 

miles  east  of 

Waterford. 

Santa  Fe  Rock 
and  Sand 
P.O.  Box  3042 
Modesto 
NWK  Sec.  6, 
T.  4S.,  R.  11 
E.,  MDB.M. 
About  3  miles 
southwest  of 
Waterford. 

Chas,  D. 
Warner  & 
Son,  Inc. 
1027  Yosemite 
Blvd. 
Modesto 
SEK  Sec.  32. 

T.  3  S..  R.  11 
E.,  MDB.M. 
About  I  ■  i 
miles  south- 

Waterford. 

Center  Sec.  3. 
T.  4  S..  R.  10 
E.,  MDB.M. 
About  5  miles 
west  of 
Waterford. 

layers  limit 
depths  of  exca- 
vation to  from 
12-30'.  and 
locally  to  70'. 

i 
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i  S 

"1 

<3 

1 

4 

1 

li 

21 

e 

If 

jo  a 

1 

6 

1 

1| 

J 

J 

c 

1 

■8 

» 

u. 

1 

Bituminous 
sand  and 
gravel,  road 
base 

HI 

Bituminous 
sand  and 
gravel,  road 
base 

•Si 

ll 

s  ^ 

o.  S 

<  2 

Estimate  200 
tons  per  hour 

w  2 

.|. 

Semi-perma- 
nent plant. 
Crush  over- 
size in  port- 
able crushing 
equipment; 
primary  jaw 
and  secondary 
roll  crushers. 
Screen  (dry) 
over  standard 
vibrating 

Portable 
crushing 
plant,  no 
washing. 

3 

^O 

Excavate  with 
dragline  in 
floodplain  and 
tailings,  to 
depths  of 
about  10'. 
Haul  by  truck 
."^bout  2  miles 
to  plant. 

Excavate  from 
stream  bed  to 
water  table 
(about  15') 
with  scraper 
puffed  by 
tractor.  Haul 
about  500'  to 
plant. 

Excavate  with 
shovel  from 
pit  400'  X 
1500' X  30' 
deep  in 
Angora  Ck., 
tributary  to 
the  Upper 
Truckee  River, 
Haul  short 
distance  to 
plant.  About 
6' of  over- 
burden. Some 
boulders  pres- 
ent, excess  of 
sand. 

George  and 
Wendell  G. 
Reed 

529  Covena 
Ave. 
Modesto 
NEK  Sec.  19. 
T.IS..  R.15E.. 
MDBM. 
.\bout  1  mile 
east  of  Jack- 
sonville. Sand 
pit  in  SEX 
Sec.  18.  south 
of  Jackson- 
ville. Plant 
located  in 
SWK  Sec.  12. 
T.IN..  R. HE.. 
MDBM. 

Z 

Harms  Bros. 

5261  Stockton 

Blvd. 

Sacramento 

SWJ<  Sec.  30, 

T.I2N., 

R.18E., 

MDBM. 

About  1  mile 

west  of 

Meyers. 

La  Grange 
Const.  Co., 
Inc. 

P.O.  Box  1487 
Reno.  Nevada 
NEX  Sec.  18. 
T.I2N.. 
R.18E., 
MDBM. 
About  2>i 
miles  south  of 
Tahoe  Valley. 

1— 
to 

o 

Q. 
LU 

a 

1^ 

Quartzitic 
meta-sedi- 
mentary  -38 

Slate 18 

Greenstone  11 

Schist 8 

Vein  quartz  5 
Diorite- 
gabbro---  5 
Serpentine.   5 
Greenschist  3 
Tertiary 

volcanic.   3 
Amphibo!ite2 
Hornfels-.   2 

Lithology 
similar  to 
that  of  stream 
bed  deposit. 

II 

Little  or  no  over- 
burden, slight 
replenishment. 
Tailings  contain 
high  proportion 
of  cobbles  2-3 ' 

Average  maxi- 
mum size  8'. 
Stream-reworked 
tailings  contain 
gravel  up  to  6* 
maximum.  Sand 
occurs  in  the 
adjacent  flood 
plain  at  Jackson- 
ville. Sub-round- 
ed  gravel. 

No  overburden. 

8".  Sub-rounded 
gravel. 

Little  to  no 
overburden,  no 
replenishment. 
Maximum  size 
3*.  Sub-rounded 
gravel. 

Dredge  tailings 
and  reworked 
tailings  occur  in 
the  stream  bed 
from  Jackson- 
ville to  conflu- 
ence with  Mocca- 
sin Ck.;  a  dis- 
tance of  about  2 
miles.  Deposit 
ranges  from  50- 
300'  in  width. 
and  is  at  least 
10'  deep. 

Dredge  tailings 
occur  along  the 
Tuolumne  River 
between  Water- 
ford  and  La 
Grange  for  a 
distance  of  about 
9  miles.  Tailings 
range  from  >i  to 
<A  mile  in  thick- 
ness and  are  at 
least  30'  thick. 

Stream  bed  de- 
posit extends  for 
about  a  mile 
north  of  inter- 
section of  Upper 
Truckee  River 
with  llway  50; 
about  1000' 
wide,  at  least 
IS' deep. 

IJ 

Tuolumne 
River. 

Tuolumne 
County,  near 
Jacksonville 

Tuolumne 
River, 

Stanislaus 
County,  near 
La  Grange 

Upper 
Truckee  River 

(and  tributary 
Angora  Creek), 
El  Dorado 
Count>.  near 
.Meyers 

19641 


S.\ND  .-VNO  Gr.'WF.l  in  Central  California 


53 


" 

-- 

5 

+  _ 

s 

1                                                                                      '             C^      '     r-O                                                             1 

1                                                    1 
1                                                    1     " 
1                                                    1 

s:s3 

1                                                   i              1  "^       '^ 

1                          1       1  ■""  = 

„           1                                         1                                                  1^1*.^ 

e. 

22 

1 

1     -^ 
1 

-o^^ 

■^^s 

1                  1    -or- 
1                 1    r..^ 

1     1  ^^ 

e-     '    ^-^ 

11                                                                        1             1  o>o 

1   1                         1  ^k^ 

1 

"                                                    1                                                  1         1  ~" 

1 

■^1°^  1       1 

1         1              1 

1                                                         ..  '  '^-t^ 
1                                                              1  """ 

-    ^s^       ^ 

"    SS 

sa 

-^     SS5 

1    ~               o         »         S, 

li 

tS       E 

> 

< 

Concrete  sand 
and  gravel, 
drain  gravel 

73 

a 

! 
1 

D 

s 

z 

!-■ 

i 

c 

1 

1   = 

i                                     1    .2 

o                                                       i       ^ 
?                                                               1        Et> 

^^                     1  !! 

400  tons  per  8 
hours 

a   ^ 
•21 

<  2 

1 

a 

c 

§1 

°^                                         \      i'" 
z                                           I      £  g 

Simple  screen- 
ing plant: 
standard 
vibrating 
screens,  sand 

"III  ="!  =  ^'  ^■- 

■ill-sllsll 

""           *     0     c 

z^                           la 

Excavate  from 
stream  bed 
with  front  end 
shovel  loader, 
to  about  8' 
depth.  Haul 
about  K 
mile  in  end 
dump  truck. 

?£•£-=  SQ 

-5      u     -S  , 

■«;               _■"■-!;  >. 

■b'^^'Z  I---5  5  2 
!;'?  =  =5  =  a        :i  IS 
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<  s 

1? 

E  S 

Sandstone. 69 

.Metavolcanic 

20 

Serpentine.. 5 

Chert 2 

Shale 2 

Siltstone  ...  1 
Granitic     ..1 

•3-s-=  ■ 

'An 

iJiJi 

'i  .i  "  1 

Slight  amount  of 
overburden:  1-2' 
siltinfloodplain. 

bed.   Little  re- 
plenishment. 
Maximum  size 
gravel  6-;  aver- 
age size  2".  Sub- 
angular  to  sub- 
rounded  gravel. 

S  Z  ji  .s 

Stream  bed  de- 
posit extends  for 
about  3  miles  to 
the  west  of  Gil- 
roy. Width  varies 
from  5(X)- 1.000'. 
Shallow  deposit, 
at  least  10' deep. 

1  lis  fill  isl 

Jlilll^sU'jsHlilll 

lis  l.il  sil 

Uvas 

(Carnadero) 

Creek, 

Santa  Clara 
County,  near 
Gilroy 

sItSlitS 

'  0  *c 

ou. 

N 
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Operator 

ALviieda  County 

'Bell's  Sand  and  Gravel  Co.. _ 

'California  Rock  &  Gravel  Co... 
"Concrete  Service  Co. _ 


LIST  OF   PRODUCERS   IN   CENTRAL  CALIFORNIA— 1961 

Address 


P.  O.  Box  1487,  Irvington 

582  Market  St.,  San  Francisco  . 

860  Sunol  St.,  San  Jose 


•|)cctz  Sand  &  Gravel  Co. 4227  Pleasanton  Ave.,  Pleasanton  . 

•Henry  J.  Kaiser  Co _ . 300  Lakeside  Dr.,  Oakland _ 

•\ilcs  Sand  &  Gravel  Co.,  Inc P.O.  Box  2248,  Fremont 

•Pacific  Cement  &  .\ggregates,  Inc 400  Alabama  St.,  San  Francisco 

•Rhodes  &  Jamieson,  Ltd 333-23rd   Ave.,  Oakland 

H.  C.  Thomsen  Sand  Dredging  Inc P.O.  Box  403,  Alameda 


Location 


Irvington 
Pleasanton 

Sunol 

Pleasanton 

-Pleasanton,  Niles 

-Niles 

Pleasanton,  Xiles 

Pleasanton,  Niles 

Rio  Vista 


Alpine  Coi<7ity 

I.  L.  Croft     

Ne\ada   Contractors . 
'Nevada  Lumber  Co. 

Amador  County 
Harlev  H.  Kreth 


P.O.  Box  428,  Saugus- 

Mundin,  Nevada 

-Tahoe  Vallev,  Calif 


Hope  Valley 

Hope  Valley 


-  Buena  Vista  Road,  lone 


CaLireras  County 
'Neilsen's  Gravel  Plant- 
Claude  C.  Wood.    - 

Contra  Costa  County 

Moe  Sand  Co 

'.Morris  Sand  Pit-. - 

'Silver  Sand  Co 


P.  O.  Box  457,  San  Andreas 
-P.O.  Box  599,  Lodi 


Buena  Vista,  Lancha  Plana 


-  San  Andreas 
Camanche 


4501  Tidewater  .\ve.,  Oakland„ 

-Rte.  1,  Box  661,  Antioch 

P.O.  Box  5,  Cowell 


Rio  \'ista 
Antioch 
Cowell 


El  Dorado  Cotinty 

1.  L.  Croft  &  Son 

■  I  larnis   Bros „ 

•("ris  Henningsen  &  Sons 

"la  Grange  Const.  Co.,  Inc.. 


P.O.  Box  428,  Saugus 

5261  Stockton  Blvd.,  Sacramento-. 

16-50  Highway  -50,  Placerville 

P.O.  Box  1487,  Reno,  Nevada 


.Meyers 

Placerville 

Tahoe  Village 


Fresno  Comity 
*.\nderson  Rock  Products 
"Central  Rock  &  Sand  Co. 

'L.  I).  Folsom,  Inc. 

'Industrial  .Asphalt  Inc.    

'Pacific  Cement  &  .\ggregates.  Inc. 

Pincdalc  Rock  &  Sand  Pit 
■River  Rock  Products 
'Sanger  Rock  &  Sand 
'San  Joaquin  Rock  Co. 
'Stewart  &  Nuss,  Inc. 

Ihomas  Construction   Co. 

■\(ilpa  Bros. 


Inyo  County 

IJaiin  Construction  Co.,  Inc. 
"Bishop  I'nginccring  &  Constr.  Inc. 
"I  Mart's  Sand  «c  CIravel  Co. 
"I  one  Pine  Sand  &  Gravel  Co. 

Madera  Cotmty 

"Ccrutti  &  Thompson    Transportation  Co. 

"Industrial  .-Xsphalt  Inc. 

San  Joaquin  \'allcy  Pipe  Co 

Marin  Comity 

"Black  Point  .Aggregates 

I  .  .\.  Fordc  Co. 
'Joslin   Brothers 

United  Sanil  &  Ciravel  Co. 

Mariposa  County 
I  larms   Bros. 
■  Kenneth    Henley 
"Mariposa  Sand  &  Gravel  Co. 


11000  N.  Lanes  Road,  Fresno 
P.O.  Box  425,  Sanger 
P.  O.  Box  347,  Coalinga 

3143  So.  Hwy.  99,  Fresno 

400  Alabama  St.,  San  Francisco  10 

P.O.   Box    705,   Pinedale 

P.O.  Box   1319,  Fresno 

17125  1'..  Kings  Canyon  Road,  Sanger 

11599  Friant  Road,  Fresno 

410  Thome  .Ave.,  Fresno 

P.O.  Box  683,  Fresno 

10463  Northrice  Road,  Fresno  25 


5  529  W.  Dudlev  A\e..  Fresno 
P.O.  Box  505,  Bishop 
362  K.  Clarke  St.,  Bishop 
P.O.  Box  '63,  Lone  Pine 


5110  Rd.  263';,  .Madera 

3143  So.  Hwy.  99,  Fresno 

P.O.  Box  21.5,  Hwv.  99  N.,  Chowchilla 


Fresno 

Sanger 

Coalinga 

Sanger 

Rockfield 

Pinedale 

Fresno 

Sanger. 
Fresno 
Fresno 
Fresno 
Friant 


c/o  Niles  Sand  &  Ciravcl,  P.O.  Box  2248,  Fremont 

Box  306,  San  .Anschno  

Point  Reyes  Sta.  

c/o  .A.  G.  Schoonmaker  Co.,  Foot  of  Spring  Sausalito 


Bishop 

Bishop 

Bishop 

Lone  Pine 


Skaggs  Bridge 

Pincdalc 

Chowchilla 


Black  Point 

Nicasio 

Point  Reyes  Sta. 

Sausalito 


5261  Stockton  Blvd.,  Sacramento  17 

Grovcland 

P.  O.  Box  N,  Mariposa 


fc:i  Portal 

Groveland 

.Mariposa,  Fl  Portal 
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LIST  OF   PRODUCERS   !N    CENTRAL  CALIFORN  I  A— 1961— Continued 

Operator  Address  Location 

Merced  Cotmty 

•Cressey  Sand  &  Gravel  Plant -. -Rt.  2,  Box  360,  Merced Cressey 

A.  L.  Keile\   Sand  &  Gravel Uth  &  J  St.,  Merced    - Merced 

•Le  Grand  Sand  &  Gravel P.O.  Bo.x  232,  Le  Grand ..Le  Grand 

'Los  Banos  Mining  Co P.  O.  Box  1111,  Los  Banos Los  Banos 

'River  Rock,  Inc ^ 20  E.  15th  St.,  Merced Snelling,  Cressey 

William    Stockton Los  Banos _ — — Los  Banos 

•Turlock  Rock  Co.,  Inc P.  O.  Box  449,  Turlock„ Cressey 

•Valley  Aggregate,  Inc 625  J  Street,  Merced -  ..Cressey 

Mono  County 
Frazzini  Carson  Genl.  Contr. Hwy.  395N,  Reno,  Nevada _ — 


Monterey  County 

Stanton    Biggs  — „ — - - 2825  N.  Weber,  Fresno  -  — 

"Del  .Monte  Properties  Co P.O.  Box  150,  Pacific  Grove Pacific  Grove 

'Granite  Construction  Co ..P.O.  Box  900,  Watsonville Seaside,  Carmei  Valley 

Jesse    Harrison _ P.  O.  Box  315,  San  Ardo 

•Monterey  Sand  Co _ P.O.  Box  928,  Monterey - Marina,  Sand  City 

'Pacific  Cement  &  Aggregates,  Inc. 400  Alabama  St.,  San  Francisco  10 — Lapis,  Prattco 

•Seaside  Sand  &  Gravel  Co.,  Inc.. 3367  Drew  St.,  Marina. .- _ Marina 

•South  Counties  Sand  &  Gravel Metz  Road,  King  City — King  City 

•Valley  Rock  &  Adobe  Co _ __ P.O.  Box  64,  Carmei  Valley  .-.- „..- Carmei  Valley 

Napa  Coimty 

Benson  Gravel  Plant _. P.O.  Box  541,  Angvvin  — Angvvin 

N.  D.  Ellsworth  &  Sons _ 1090  Summit,  Napa     .- _ - ..--  Napa 

Huntington   Bros.  Box   446,   Napa,   Calif „ Napa 

•McGill  Rock  &  Sand  Co. ..._ 933  Main  St.,  St.  Helena  „.... Rutherford 

•Harold  Smith  &  Son  Contr P.O.  Box  232,  St.  Helena _ St.  Helena 

Nevada  County 

•Clements  Rock  Products,  Inc _ _ P.O.  Box  667,  Fremont Truckee 

•A.  O.  &  K.  .M.  Hansen _ Rte.  1,  Box  472-L,  Grass  Valley .- - ..Grass  Valley 

Isbell  Const.  Co. P.O.  Box  2351,  Reno,  Nevada - 

I'lacer  County 

•Bear  River  Sind  &  Gravel,  Inc P.O.Box  606,  Colfax Colfax 

*Joe  Chevreaux  P.O.  Box  65,  Station  A,  Auburn — Colfax 

Madonna  Const.  Co _ P.O.  Box  910,  San  Luis  Obispo — 

'R.  J.  Miles  Co P.O.  Box  458,  Coifax _ Colfax 

B.  C.  Richter 1955  Mitchel  Ave.,  Oroville - 

•  Teichert  Aggregates  _.. _ P.O.  Box  928,  Sacramento - Tahoe  Pines 

Sacramento  County 

•Arden  Sand  &  Gravel  Co _ 977  Arden  Way,  Sacramento _ _.Sacramento 

•Brighton  Sand  &  Gravel  Co _ P.O.  Box  7001,  Perkins  Branch,  Sacramento _ Perkins 

•Fair  Oaks  Gravel  Co. 4000  Illinois  .Ave.,  Fair  Oaks - _ Fair  Oaks 

"Granite  Construction  Co _ P.O.  Box  900.  Watsonville _..Sacramento 

Harms  Bros.  5261  Stockton  Blvd.,  Sacramento — 

■  Hard   Materials P.O.  Box  709,  Sacramento Sacramento 

"McGillivray  Construction  Co.  _ _ P.O.  Box  873,  Sacramento  4     - Sacramento 

'Pacific  Cement  &  -Aggregates  Inc 400  Alabama  St.,  San  Francisco _ Fair  Oaks 

■Robert  Powell  Products,  Inc. 24th  &  American  River,  Sacramento Sacramento 

Robertson  Sand  &  Gravel  Co _ 1051  Vine  St.,  Sacramento. _ _ Sacramento 

'Teichert   Aggregates   _ P.O.  Box  928,  Sacramento Perkins,  No.  Sacramento 

SiTH  Be?iito  County 

•HoUister  Sand  &  Gravel  Co.  P.O.  Box  180,  Hollister  _ Hollister 

iVIadonna  Const.  Co P.O.  Box  910,  San  Luis  Obispo _ _ — 

•Don  L.  Rider  _ _ Cienega  Road,  Hollister _ - Hollister 

San  Francisco  Coimty 

Clementina  Ltd. 2277  Jerrold  Ave.,  San  Francisco — 

A.  Malerbi  Sand  Co. _. 273  Holyoke  St.,  San  Francisco  24 - - _..San  Francisco 

•Moe  Sand  Co _ 639  Embarcadero,  Oakland _..S.F.  Bay 
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Operator 


LIST  OF   PRODUCERS   IN   CENTRAL  CALIFORN  I  A— 1961— Continued 

Address 


Location 


San  Joaquin  County 

•Calaveras  Rock  Co — 

'iMunn  &  Perkins   

•Pacific  Cement  &  Aggregates,  Inc.  — 
•Stanficld  &  Moody  Sand  &  Gravel  Co. 

•Teichert   Aggregates  

•Claude  C.  Wood  Co 


.22  N.  San  Joaquin,  Stockton 

P.O.  Box  1092,  Modesto 

400  Alabama  St.,  San  Francisco  10.. 

..P.O.  Box  352,  Tracy 


P.O.  Box  928,  Sacramento- 

_..-_.P.O.  Box  599,  Lodi 


Linden 

E^calon 

Tracy 

—Carbona 

Tracy 

-Clements 


San  Mateo  County 
Pacific  Cement  &  Aggregates,  Inc.. 

Santa  Clara  County 

•Atlas  Materials  Co 

'Brem's  Gravel  &  Sand  

Louis  Canha  

Cupertino  Gravel  Co _ _ 

"Leo  F.  Piazza  Paving  Co - 

A.  J.  Raisch  Paving  Co. 

•Reed  &  Graham  Inc _ _ 


400  Alabama  St.,  San  Francisco  10.. 


•Santa  Clara  Sand  &  Gravel  Co.. 

•L.  C.  Smith  Co _ 

Terra  Commercial  Co 

David  Tonelli  

•A.  F.  Voss   

•Western  Tile  &  Supply  Co. 


Santa  Cruz  County 

"Central  Supply  Co.  _ 

•Concrete   Service  Co 

'Graham  &  Son  

"Henry  J.  Kaiser  Co.  

•Pacific  Cement  &  Aggregates,  Inc. 
"Santa  Cruz  Aggregates  Co.  


Solano  County 

Allison  Land  Co _ 

•Frederickson  Bros 

•Madison  Sand  &  Gravel  Co. 

Parish  Bros.,  Inc.  

X'allejo  Bldg.  Materials  Co. 


Sonoma  County 

"Basalt  Rock  Co.,  Inc 

"Clnverdale  Ready  Mix  

"Hein  Bros,  Basalt  Rock  Co. 

•Marshall  Maxwell  Inc 

Roads  Inc.  

Franklin  W.  Serres  


"Harvey  Taylor  Gravel  Co. 

"Trudell  Rock  Co.  

"Windsor  Sand  &  Gravel  ... 


..Pilarcitos  Ck. 


..N.  Monterey  Madrone,  San  Jose.. 
.211  Princevalle  St.,  Gilroy 

Catherine  &  Gold,  Alviso 

.-605  W.  Bayshore,  Sunnyvale 

985  Downer  Ave.,  San  Jose  26. 

.900  W.  San  Carlos  St.,  San  Jose  26 

.690  Sunol  St.,  San  Jose  26 

..P.O.  Box  638,  Santa  Clara 

465  Concar  Drive,  San  .Mateo    

.375  Umbarger  Road,  San  Jose 

.10150  Clayton  Rd.,  San  Jose 

.10445  S.  Stevens  Creek  Rd.,  Cupertino . 

P.O.  Box  104,  Gilroy 


P.O.  Box  151,  Watsonville 

860  Sunol  St.,  San  Jose    

500  Mt.  Herman  Road,  Santa  Cruz.. 
300  Lakeside  Dr.,  Oakland  12.. 


..Morgan  Hill 

Gilroy 

San  Jose 

Stevens  Ck. 
San  Jose 
-San  Jose 
Campbell 


Coyote  Creek,  Stevens  Ck.  Rd. 

_ San  Jose 


Coyote 

-Stevens  Creek 
-Gilroy 


Felton 

Scotts  Valley 

_ -Felton 

Jelton 


.400  Alabama  St.,  San  Francisco  10 

.303  Coral  St.,  Santa  Cruz 


..Felton 
-Felton 


.-Vacaville 

-1259  65th  St.,  Emeryville.. 
P.O.  Box  66,  Madison— - 
-P.O.  Box  6,  Benicia  - 


Vacaville 

.Winters 

Winters 

Denverton 


.909  Sonoma  Blvd.,  Vallejo  . 


P.O.  Box  540,  Napa 


P.O.  Box  451  First  St.,  Cloverdale.. 

P.O.  Box  162,  Petaluma _. 

.1330  King  St.,  Santa  Rosa-... 

P.O.  Box  2385,  Santa  Rosa 

.16060  Sonoma  Hwy.  Sonoma 

.523  Mason  St.,  Hcaldsburg    

-700  West  Side  Road,  Healdsburg.... 

P.O.  Box  145,  Windsor       


Healdsburg 
..Cloverdale 


-West  XA'indsor 
— Mirabel 

...Aqua  Caliente 

._ Healdsburg 

Healdsburg 

\\'indsor 


Stanislaus  County 

". American  Sand  &  Gravel  Co.,  Inc 2402  McHenry  .Ave.,  Modesto 

"Graystone  Block  Co.,  Inc 316  River  Rd.,  Modesto 


"Hughson  Gravel  Plant  

"Frank  B.  .Marks,  Jr. 

"Modesto  Sand  &  Gravel  Co 

'Putnam  Sand  &  Gravel  Co.,  Inc. 

'George  &  Wendell  G.  Reed  

"Santa  Fc  Rock  &  Sand  

"Standard   Rock  Co _ 

H.  Sykes  _.. 

"Chas.  D.  Warner  &  Son,  Inc 


P.O.  Box  35,  Hughson 

P.O.  Box  668,  Newman _..- 

Conant  .Ave..  Modesto  

200  Santa  Rosa  Ave.,  Modesto... 

529  Covena  Ave.,  Modesto 

P.O.  Box  3042,  Modesto 

P.O.  Box  696,  Escalon     

P.O.  Box  998,  Patterson 

.  1027  Yoscmitc  Blvd.,  .Modesto... 


Waterford 

.Modesto 

Waterford 

Newman 
Salida 

Waterford 

Waterford 

Waterford 

...Oakdale,  Knights  Ferry 

Patterson 

Waterford 


Tulare  County 

"Pacific  Cement  &  Aggregates,  Inc.. 

"E.  F.  Quiram  &  Sons  

"Sequoia  Rock  Co.  

"X'isalia  Sand  Plant 


400  .\labania  St.,  San  Francisco  10.. 

.406  Garden  St.,  Portcrville       

P.O.  Box  217,  Sra.  A,  Bakersfield... 
P.O.  Box  701,  \'isalia    


Lemon  Cove 

Portcrville 

Portcrville 

_ Visalia 
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Operator 

Tiiolimnie  County 
Independent   Const. 
'Geo.  Reed  Co. 


LIST   OF    PRODUCERS    IN    CENTRAL   CALI  FO  RN  I  A— 1961— Continued 

Address 


Location 


741  50th  Ave.,  Oakland 

529  Covena  Ave.,  Modesto Jacksonville 


Yolo  County 

Gordon  H.  Ball 3UU  Camillc  Ave.,  Danville  .._ - 

'Granite  Construction  Co P.O.  Bo.\  900,  VVatsonville Yolo 

'iMadison  Sand  &  Gravel  Co P.O.  Box  66,  Madison Madison 

'Pacific  Cement  &  Aggregates  Inc.  400  Alabama  St.,  San  Francisco  10 Yolo 

'Schwarzgrubcr  &  Sons  28  W.  Main  St.,  Woodland Yolo 

'Teiclicrt   Aggregates   P.O.  Box  928,  Sacramento  4 ._ .Yolo 


Discussed  in  report.  Other  produ 


vho  operate  portable  plants,  or  pit  oper, 


thout  fixed  processing  equipment. 
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CROSS-INDEX    TO   OPERATORS 


Name  of  Goerator 


Deposit 


American  Sand  and  Gravel  Co.,  Inc _ Tuolumne  River 

Anderson  Rock  Products San  Joaquin  River 

Arden  Sand  and  Gravel  Co American  River 

Arias  Materials  Co _..Coyote  Creek 

Basalt  Rock  Co.,  Inc Russian  River 

Bear  River  Sand  and  Gravel,  Inc Bear  River 

Bell's  Sand  and  Gravel  Co Irvington  Gravel 

Bishop  Engineering  and  Construction,  Inc —  Owens  River 

Black  Point  Aggregates..... -..Novato  Conglomerate 

Brem's  Gravel  and  Sand Uvas  Creek 

Brighton  Sand  and  Gravel  Co... American  River 

Calaveras  P  ock  Co. Calaveras  River 

California  Rock  and  Gravel  Co -A.rroyo  Del  Valle 

Central  Rock  and  Sand  Co _ ...„ Kings  River 

Ceniral  Supply  Co Santa  Margarita  Formation 

Cerutti  and  Thompson  Transportation  Co San  Joaquin  River 

Joe  Chevrcaux Bear  River 

Clements  Rock  Products  Inc Donner  Lake  Deposit 

Cloverdale  Ready  Mix Russian  River 

Concrete  Service  Co _ Calaveras  Creek 

Co)ote  Sand  and  Grave!  Inc.. _ Co\"ote  Creek 

Cressey  Sand  and  Grave)  Plant - Merced  River 

Deetz  Sand  and  Gravel  Co. Arroyo  Dei  \'alh 

Del  .Monte  Properties  Co.... Monterey  Peninsula  dune  sand 

Empire  Rock  Co.,  Inc Santa  Rosa  Creek 

Fair  Oaks  Gravel  Co. _ American  River 

L.  D.  Folsom,  Inc. _ Los  Gatos  Creek 

Frederickson  Bros _ Piuah  Creek 

Graham  and  Son Santa  Margarita  Formation 

Granite  Construction  Co American  River 

Granite  Construction  Co. Cache  Creek 

Granite  Construction  Co Los  Bancs  Creek 

Granite  Construction  Co Monterey  Bay  beach  and  dune  sand 

Granite  Construction  Co.  Panoche  Creek 

Graystone  Block  Co.,  Inc. Tuolumne  River 

A.  O.  and  K.  M.  Hansen Bear  River 

Hard   .Materials American  River 

Harms  Bros.  Upper  Truckee  River 

Hein  Bros.  Basalt  Rock  Co Russian  River 

Kenneth  Henley Moore  Creek 

Chris  Henningsen  k  Sons  American  River 

Hiatt's  Sand  and  Gravel  Co .^ Owens  River 

C.  B.  Hines San  Joaquin  River 

Hollister  Sand  and  Gravel  Co San  Benito  River 

Howson's  Inc Uvas  Creek 

Hughson  Gravel  Plant Tuolumne  River 

Industrial  Asphalt  Inc Kings  River 

Industrial  Asphalt  Inc.. _ San  Joaquin  River 

Joslin  Bros.  Lagunitas  Creek 

Henry  J.  Kaiser  Co Alameda  Creek 

Henry  J.  Kaiser  Co Arroyo  Del  \'alle 

Henry  J.  Kaiser  Co. Santa  Margarita  Formation 

La  Grange  Construction  Co ...Upper  Truckee  River 

Le  Grand  Sand  and  Gravel Le  Grand 

Lone  Pine  Sand  and  Gravel  Co Lone  Pine  Creek 

Los  Banos  .Mining  Co.   Los  Banos  Creek 

Madison  Sand  and  Gravel  Co Cache  Creek 

Madison  Sand  and  Gravel  Co Putah  Creek 

Mariposa  Sand  and  Gravel  Co Merced  River 

Frank  B.  .Marks,  Jr.  _ Orestimba  Creek 

.Marshall  .Maxwell,  Inc. Russian  River 

McGill  Rock  and  Sand  Co _ Conn  Creek 

McGillvra>-  Construction  Co American  River 

R.  J.  Miles Bear  River 

Miller  Bros San  Joaquin  River 


Name  of  Operator  Deposit 

Mirabel  Sand  and  Gravel Russian  River 

Modesto  Sand  and  Gravel  Co Stanislaus  River 

Monterey  Sand  Co Monterey  Bay  beach  and  dune  sand 

Morris  Sand  Pit.. Antioch  sand 

Munn  and  Perkins Stanislaus   River 

Neilsen's  Gravel  Plant.. Chili  Gulch  Deposit 

Nevada  Lumber  Co Carson  River 

Niles  Sand  and  Gravel  Co.,  Inc Alameda  Creek 

Pacific  Cement  and  Aggregates,  Inc ...Alameda  Creek 

Pacific  Cement  and  .\ggfegates,  Inc. American  River 

Pacific  Cement  and  -Aggregates,  Inc .Arroyo  Del  X'alle 

Pacific  Cpment  and  .Aggregates,  Inc Corral  Flollow  Creek 

Pacific  Cement  and  .Aggregates,  Inc ..- Cache  Creek 

Pacific  Cement  and  .Aggregates,  Inc Kawcah  River 

Pacific  Cement  and  -Aggregates,  Inc Monterey  Bay  beach 

and  dune  sand 

Pacific  Cement  and  -Aggregates,  Inc San  Joaquin  River 

Pacific  Cement  and  .Aggregates,  Inc Santa  Margarita  Formation 

Leo  F.  Piazza  Paving  Co Guadalupe  Creek 

Robert  Powell  Products,  Inc .American  River 

Putnam  Sand  and  Gravel  Co.,  Inc Tuolumne  River 

E.  F.  Quiram  and  Sons Tule  River 

George  and  Wendell  G.  Reed Tuolumne  River 

Reed  and  Graham  Inc. Los  Gatos  Creek 

Rhodes  and  Jamieson,  Ltd. Alameda  Creek 


Rhodes  and  Jamieson,  Ltd. 

Don  L.  Rider     

River  Rock,  Inc. 

River  Rock  Products .... 
Sanger  Rock  and  Sand.. 
San  Joaquin  Rock  Co. 


- Arroyo  Del  \'alle 

San  Benito  River 

Merced  River 

San  Joaquin  Ri\er 

Kings  River 

San  Joaquin  Ri\  cr 

Santa  Clara  Sand  and  Gravel  Co Cala\eras  Creek 

Santa  Clara  Sand  and  Gravel  Co Coyote  Creek 

Santa  Clara  Sand  and  Gravel  Co. Santa  Clara  Formation 

Santa  Cruz  .Aggregates  Co Santa  .Margarita  Formation 

Santa  Fe  Rock  and  Sand     _ Tuolunme  River 

Schwarzgruber  and  Sons Cache  Creek 

Seaside  Sand  and  Gravel  Co.,  Inc Monterey  Bay  beach 

and  dune  sand 

Sequoia  Rock  Co. Tule  River 

Silver  Sand  Co. Domenginc  Formation 

Harold  Smith  and  Son  Contr _ Sulphur  Creek 

L.  C.  Smith  Co. Guadalupe  Creek 

South  Counties  Sand  and  Gravel  Co Chalonc  Creek 

Standard  .Materials  _ Tuolumne  River 

Standard  Rock  Co... Stanislaus  River 

Stanficld  and  .Moody  Sand  and  Gravel  Co.    Corral  Hollow   Creek 

Stewart  and  N'uss,  Inc San  Joaquin  River 

Harvey  Taylor  Gravel  Co. Dry  Creek 

Teichert  .Aggregates American  River 

Teichert  .Aggregates Blackwood  Creek 

Teichert  .Aggregates Cache  Creek 

Teichert  .Aggregates Calaveras  River 

Teichert  .Aggregates _ Corral  Hollow  Creek 

Teichert  .Aggregates Mokelumne  River 

Trudell  Rock  Co Dry  Creek 

Turlock  Rock  Co Merced  River 

\'alley  .Aggregates,  Inc Merced  Ri\  er 

\'ailey  Rock  and  .Adobe  Co Carmcl  River 

X'isalia  Sand  Plant Kaw  eah  River 

\'olpa  Bros San  Joaquin  River 

.A.  F.  \'oss      Santa  Clara  Formation 

Chas.  D.  Warner  and  Son,  Inc Tuolumne  River 

Western  Tile  and  Supply  Co Uvas  Creek 

\\'indsor  Sand  and  Gravel Russian  River 

Claude  C.  Wood  Co. Mokelumne  River 
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